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MALIED MILK 


In the days of pneumonia conva- 
lescence Borden's Malted Milk 
provides an important article in the 
diet. Supplying the greatest amount 
of nourishment in a most digestible 
and assimilable form it helps to 
dispel general languidness and 
restores normal strength. 


Borden’s Malted Milk—pure, rich 
cow’s milk malted by an improved 
process—makes a partially 
gested food-drink that is whole- 
some and upbuilding. Served hot 
or cold it is especially appealing to 
the delicate appetite. 


Send professional card for sample, 
analysis and literature. 

Malted Milk Department 
BORDEN’S CONDENSED MILK CO. 


Borden Building 
New York 
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Pneumonia and Diphtheria 


DIPHTHERIA 
ANTITOXIN 


Careful tests and an accurate 
standardization are made of 
every lot of Lilly’s Diphtheria 
Antitoxin. Its high potency, 
small bulk and low solid con- 
tent cause many physicians to 


prefer and specify “Lilly’s.” 


Lilly’s Diphtheria Antitoxin is 
supplied in one type of pack- 
age only—The Regular, and 
at a price practically the 
same as the so-called Board of 
Health package. It is offered 
through the drug trade in 
syringe packages containing 
from 1,000 to 10,000 units. 


Specify Lilly’s Diphtheria 
Antitoxin 


*PNEUMOCOCCUS 
ANTIGEN 


In the Journal of the American 
Medical Association (pages 759 
to 763, March 16, 1918), Dr. 
E. C. Rosenow has reported 
results in the treatment of 
lobar pneumonia with partially 
autolyzed pneumococci. 

His work has established the 
harmlessness of the antigen 
and apparently indicates that it 
has a definite beneficial action 
on the disease, especially when 


given early. 

Supplied through the regular 
drug trade in five c.c. rubber- 
capped ampoule vials. Order 
as V-903. 


Write for Further 
Information 


*Dr. Rosenow’s Pneumococcus Antigen must not be confused with the 
vaccine devised by him for prophylaxis against influenza 


ELI LILLY & COMPANY 


INDIANAPOLIS, U. S.A. 
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NEURASTHENIA 


“THE practitioner should grasp the idea that morbid states 
may be consequent upon pluriglandular insufficiency and this will 
encourage him to substitute multiglandular for monoglandular 
organotherapy on the same lines and for the same reasons that we 
employ polyvalent sera.’’ Dardel: ‘“‘The Practitioner,’’ July, 1912. 


Hormotone 


is a pluriglandular preparation that has met with the approval of 


many leading clinicians. It is prepared in two forms, Hormotone 
and Hormotone without Post-Pituitary. 


Hormotone is used for all conditions dependent upon adrenal 
insufficiency, as evidenced by asthenia, sensitiveness to cold and 
cold extremities, hypotension, weak cardiac action and pulse, 
anorexia, anemia, slow metabolism, constipation and psychasthenia. 


A well-known American physician writes: ‘‘No medicine of this 
character has ever been devised that produces the uniformly good 


results that Hormotone does when used in suitable cases.” 


In neurasthenia associated with high blood-pressure and _ all 
hypertensive conditions use 


Hormotone Without Post-pituitary 


This preparation was mentioned very favorably by a writer in 
“The Practitioner’ for November, 1917. (See page 481.) Dose of 


either preparation: One or two tablets three times daily before 
meals. 


LITERATURE UPON REQUEST 


G. W. CARNRICK COMPANY 
13 Sullivan Street New York 
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DOCTOR, Have You Patients 
Convalescing from Spanish 
Influenza or Pneumonia? 


And are you puzzling your head this 
very moment for the right place to send 
them? 


—where they will find the badly 
needed change of air and scene in a 
thoroughly delightful climate. 


—where they will be assured of purest 
»\ water and proper food, supplemented, 
; if necessary, by special treatments. 


—where they will be surrounded with 
opportunities for healthful diversion 
and recreation. 


—and where there is no long, hard and incidently expensive 
journey to tax their strength. 


With all these advantages. It is— 


There is just such a place. 


Op Point COMFORT 


Virginia 


Hotel Chamberlin 


At the Greatest Center of Military, Naval and Aérial Activity 
in America. Delightful walks and drives. Dancing, Golf, Tennis, 
Sea Bathing every day of the year. A complete Electro-Hydro- 
therapeutic outfit. Sea Foods, Southern Cookery. 


For further or any special information, write our Resident Medical 


Director, 
DR. SAMUEL G. TRACY 
Hotel Chamberlin Fortress Monroe, Va. 


For Hotel Rates, Reservations, etc., address 
Geo. F. Adams, Manager, Fortress Monroe, Va. 
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Analysis 


Of Quaker Oats 


Water - FIG 
Protem - - - - 16.7% 
Carbohydrates - 66.2% 


Calories Per Pound, 1810 


Thus Quaker Oats is almost the 
perfect food. It supplies the 
needed elements in almost the 
ideal proportions. 


In energy value, pound for 
pound, it is twice round steak and 
nearly three times eggs. 


Its cost is five cents¥per 1,000 
calories. Meat, eggs, fish and fowl 
will average more than ten times 
that. 


These are facts which women 
should know in these high-cost 
days. Ten people can breakfast 
on Quaker Oats at the cost of 
feeding one on meat. 


Quaker 
Oats 


This brand is flaked from queen 
oats only—just the big, rich flavory 
grains. We get but ten pounds from 
a bushel. 

This extra flavor without extra 
price has won millions to Quaker 
Oats. 


The Quaker Oats @mpany 


Chicago 


NEW BOOKS 


Cabot—Modern Urology. Two octavo vol- 
umes of over 700 pages each, 649 illustra- 
tions. Cloth, per volume.......... $7.00, net | 


Crotti—Thyroid and Thymus. Imperial | 
octavo, 570 pages, 96 engravings, 33 
colored plates. Half orocco, De 
Luxe $10.00, net 

Aaron—Diseases of the Digestive Organs. 
New (2d) Edition. Octavo, 818 pages, 172 
illustrations, Cloth 2.0.0.0... $7 .00, net 

Simon—Clinical Diagnosis by Means of 
Laboratory Methods. New (9th) Edition. 
Octavo, 854 pages, 235 illustrations. 
Cloth $6.00, net 

Vedder—Syphilis and Public Health. 
12mo, 315 pages. Cloth.......... $2.25, net 

McCombe and Menzies—Medical Service 
at the Front. 12mo, 128 pages, illus- 
trated. Cloth $1.25, net 

Hare—Practical Therapeutics. New (17th) 
Edition. Octavo, 1023 pages, 145 en- 
gravings, 6 plates. Cloth.......... $5.50, net 

Thornton—Pocket Formulary. New (11th) 


Edition. Pocket size.................. $2.00, net 
Joslin—Diabetic Manual. 12mo, 188 pages, 
illustrated. Cloth ...................... $1.75, net 


ont Therapeutics. 
New (7th) Edition. avo, 712 pages, 71 
engravings. Cloth $4.50, net 


Brown—Oral Surgery. New ($d) Edition. 
Octavo, 734 pases, 570 engravings and 20 
plates. Clot $7 .00, net 


Treves—Surgical Applied Anatomy. New 
(7th) Edition. 12mo, 702 pages, 153 illus- 
trations, 74 in colors. Cloth ....63.00, net 


Gray—Anatomy. New (20th) Edition. Im- 
perial octavo, 1396 pages. 1247 large and 
elaborate engravings, many in color. 
Cloth $7 .50, net 
Three-fourths leather.................. 9.00, net 


Koplik—Diseases of Infancy and Child- 
hood. New (4th) Edition. Octavo, 928 
pages, 239 engravings and 25 plates. 
Cloth $6 .00, net 


Bacon—Otology. New (7th) Edition. 
12mo, 583 pages, 206 illustrations. 
Cloth $3.00, net 

Lumb—Systematic Treatment of Gonor- 
thea. 12mo, 119 pages. Cloth $1.50, net 

Smallwood—Biology. New (8d) Edition. 
Octavo, 306 pages, 235 engravings and 
8 plates. Cloth $3.00, net 


Descriptive Circulars on Request 


LEA & FEBIGER 


Philadelphia New York 
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Panopepton—Dynamic Food 


Time and time again in clinical data it appears that really dynamic 
restoring effects follow the administration of PANOPEPTON. 

The explanation is simple: PANOPEPTON carries the whole group of highly diffu- 
sible complex cleavage products derived from beef and whole wheat under the 
action of the gastric and pancreas enzymes; carries carbohydrates, proteins, 
amino-acids, vitamins, activating principles—all directly available for the stimu- 
lation and support of the organism. 


Panopepton in Pneumonia 


Is a food of peculiar, desirable properties and special service. It 
evokes instant response because it is instantly assimilable; is restorative, fortifying, 
stimulant; conserves “energy.” Ready for use; requires no preparation; enables 


frequent convenient feeding. 


Fairchild Bros. & Foster 
New York 


New (624) Edition 


Whitman’s Orthopedic Surgery 


The crippling accidents of War and recent epidemics of poliomyelitis have definitely 
established the place of orthopedic surgery in the popular mind. 


Orthopedic surgery is presented in its most comprehensive aspect, as reflected by its 
literature and by the work of the more important clinics of this and other countries. 
Military orthopedics and the early development of practical reconstruction are fully set forth 
in an exceptionally well-illustrated chapter. 


The author emphasizes throughout preventing or correcting deformity—preserving or 
restoring function. He has taken pains to describe systematic methods of examination 
that lead to early diagnosis; to explain the significance of the symptoms and physical 
signs that establish it; to indicate in natural sequence the principles of treatment and to 
describe simple and direct methods by which these principles may be effectively applied. 
You get, in this book, the most recent methods of diagnosis and differential diagnosis; 
full information on the newly invented appliances and their use and all newer methods of 
treatment. The technic of bone grafting, nerve grafting, tendon and muscle transplanta- 
tion, surgery of peripheral nerve injuries, etc., is given in detail. 


Octavo, 914 pages, with 767 illustrations. By Royal Whitman, M.D., M.R.C.S., Eng., 
F.A.C.S., A Director of Military Orthopedic Teaching; Chairman of the Medical Advisory 
Board for Orthopedics in New York City; Associate Surgeon to the Hospital for Ruptured 
and Crippled; Orthopedic Surgeon to the Hospital of St. John’s Guild; Corresponding 


Member of the British Orthopedic Society, etc. Cloth, $7.00, net. 
706-8-10 Sansom St. LEA & FEBIGER 2 W. 45th Street 
PHILADELPHIA PUBLISHERS NEW YORK 
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AS AN AID IN DIAGNOSIS 


Use a Laboratory Whose Personnel and Equipment Are Beyond Question 
Accuracy, Dependability and Promptness are Our Chief Aims 


Send to our nearest laboratory for fee list and containers with instructions for 
collecting all specimens. :: These containers will be sent gratis upon request 


NATIONAL PATHOLOGICAL LABORATORIES (Incorporated) 
CHICAGO ST. LOUIS NEW YORK 
5 South Wabash Avenue 4485 Olive Street 18 East Forty-first Street 
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A Medium Priced X-Ray Apparatus 
to Meet Every X-Ray Demand 
was the predominating thought in the minds of the engineers who, in 
view of the rapidly advancing art of roentgenology and the ever 
increasing requirements of the x-ray generator, designed the 


Victor Model “New Universal” 
Roentgen Apparatus 


For radiography, fluoroscopy and roentgenotherapy, this apparatus 
covers the entire range with simplified and refined control. A modern 
x-ray generator for the present day art. 


Details in Bulletin 217 —write for it 


VICTOR ELECTRIC CORPORATION 


Manufacturers of a Complete Line of Roentgen and Electro-Medical Apparatus 


CHICAGO CAMBRIDGE, MASS. NEW YORK 
236 S. ROBEY ST. 66 BROADWAY 131 E. 23d ST. 


Sales and Service Stations: 
CHICAGO, ILL. 


NEW YORK, N.Y. 30 E. Randolph St. CLEVELAND, OHIO 
131 E. 23d St. 236 S. Robey St. 505 Frederick Bldg. 
CAMBRIDGE, MASS. CHARLOTTE, N. C. PITTSBURGH, PA. 
66 Broadway 11 Dartmouth PI. 620 Bldg. 
PHILADELPHIA, PA. ALBANY, N.Y. FT. WAYNE, IND. 
25S. 17th St. 82 S. Grove Ave. 1333 Calhoun St. 
OMAHA, NEBR. LOUISVILLE, KY. DES MOINES, IOWA 
3042 Cass St. 433 Atherton Bldg. 518-22 Utica 'Bida 
SEATTLE. WASH. ROCHESTER, N. Y. WINNIPEG, CANADA 
823 White Bldg. 840 Genesee St. Keewayden Block 
PORTLAND, ORE. NEW yo ANS,LA. VANCOUVER, CANADA 
803 Morgan Bld3. 606-608 Maison Blanche 536 Smythe St. 
KANSAS CITY, MO. LOS a Al SAN FRANCISCO, CAL. 
414 E. 10th St. 4002 Wal 334 Sutter St 
BIRMINGHAM, MINNEAPOLIS MINN. BUFFALO, N. Y. 
619 Brown Marx Bldg. 220 La Selle Bldp. 318 Pearl St. 
TORONTO, CANADA AUSTIN, TEXAS DETROIT, MICH. 


24 Hayter St. 708 Colorado St. 103 Broadway 
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SEROLOGY, CHEMISTRY, PATHOLOGY 
LABORATORY BACTERIOLOGY, SANITATION 
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LABORATORY OF PATHOLOGY AND BACTERIOLOGY 
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' Kalak Water 


The Strongest Alkaline Water of Commerce 


(Non-laxative) 


A rational and rapid method of producing and sustain- 
ing the normal alkalinity of the body without systemic 
disturbance. 


KALAK is prepared of distilled water and chemicals 
of reagent purity; is non-laxative and higher in available 
alkali and richer in calcium than any natural or artificial 
water known. The bases in one liter will neutralize 
610 cc. of a standard tenth-normal hydrochloric acid 
solution. 


KALAK expresses advanced alkaline therapy and 
replaces in modern and agreeable fashion the uncertain 
and often unwelcome methods of dehydration and alka- 
linization so commonly employed. 


Each liter (approximately one bottle) contains in addi- 
tion to 1.0927 grams of Disodium Hydrogen Phosphate 
and the natural salts of Sodium and Potassium Chloride, 
a total of 7.2978 grams of the Bicarbonates of Calcium, 
Magnesium, Sodium and Potassium, in physiological 
proportion so that their absorption is as rapid and com- 
plete as possible. 


Your prescription blank or card will bring literature 


Kalak Water Company of New York 


25 City Hall Place, New York City, N. Y. 
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BACILLUS AC/DOPHIL US 


PREPARATIONS 
TABLETS—CAPSULES—LIQUID CULTURES 
INTRODUCE 
the Bacillus Acidophilus which is an organism of high acid 
producing (antiputrefactive) qualities whose 
Normal Habitat is the Human Intestine 


To ensure a sufficiency of this natural defensive organism, when depletion 
or extinction occurs from any cause whatever, we now offer this 
Preparations as a new 


Bacillus Acidophilus in therapeutic agent 


LITERATURE—BIBLIOGRAPHY—ON REQUEST 
Guaranteed and Manufactured ONLY by 


The Arlington Chemical Company 
YONKERS, N. Y. 


100% 
STARCH-FREE 


Strictly Non-Carbohydrate Foods 
are easily made from 


Diabetic Flour 


PREPARED CASEIN 


This Flour is entirely free from starch and 
sugar. It is self-rising and flavored and put 
up in small boxes, one for each day. Any- 
one can quickly make diabetic bread, bis- 
cuits, muffins, cookies, noodles, pancakes, etc. 
All of these foods are delicious, delicate and 
very’ easily digested. Listers Flour fur- 


nishes the diabetic with a perfect food that 
is appetizing. It helps digestion and, being 
purin free, is a splendid substitute for meat, 
where intestinal putrefaction is abnormally 
present. A month’s supply sent direct, with 
full directions for baking, on receipt of $4.85 
and fifteen days’ supply, $2.75. 


Drop a postal today for clinical evidence, analysis and description 


LISTER BROS., INC., 112 W. 40th Street, New York City 
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THOUGHTFUL PHYSICIANS are using the 


Nicholson Princo Sphygmomanometer 


The folding pocket mercurial instrument with the full 
length manometer tube and scale graduated in single mm. 


Read what they say: 


DR. CABOT—“ Physical Diagnosis.’ Pages 107-110 
DR. NORRIS—" Blood-Pressure, its Clinical Application.” Page 132 
DR. GOODMAN—“ Blood-Pressure in Medicine and Surgery.” Page 56 


Type B, $24.00 (300 mm) 


Our little booklet ‘‘Blood-Pressure come 
plete description of this ne ol We'll be glad 


to send you a copy along with a hlet on ao 
Clinical Significance of Diastolic an Pulse Pressure 
Free for the asking. 


Precision Thermometer & Instrument Co. 


1434 Brandywine Street 
PHILADELPHIA, PA. 
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Jaquet 
Portable Polygraph 


FOR IMMEDIATE DELIVERY FROM STOCK ON HAND 


No. 43176 Jaquet Portable Polygraph, Complete Outfit 


This new model Jaquet Polygraph is an instrument of great precision and covenience 
and is undoubtedly the most sensitive of all the mechanical devices for the graphic study of 
the circulation. The i instrument records three simultaneous tracings, i. ¢., the radial pulse, 
the apex beat and one other, such as the carotid, jugular, etc., in addition to the time 
tracing. Either smoked paper or ink tracings may be taken, each instrument being fur- 
nished with writing pens fo | both methods. Weaciees may be made of any desired length 
from a continous roll of paper and at any speed from 1 cm. to 5 cm. per second. The clock- 
work will run for 25 minutes at the lowest speed of 1 cm. per second. This clockwork is of 
the highest precision, the workmanship and finish being such as are embodied in no other 
instrument let similar purpose. The regular equipment consists of cuff for radial pulse, 
cardiograph for apex beat and a receiving tambour suitable for either the jugular vein or 
the carotid artery, 


43176. Portable Polygraph, Jaquet, as above described, complete outfit con- 
sisting of polygraph with sphygmograph for radial pulse, cardiograph for 
apex beat, receiving tambour for carotid or jugular and two rolls of 


Price subject to change without notice 


ARTHUR H. THOMAS COMPANY 


IMPORTERS—DEALERS-EX PORTERS 
LABORATORY APPARATUS AND REAGENTS 
WEST WASHINGTON SQUARE PHILADELPHIA, U. S. A. 
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Rheumatism— its definition symptomatic, its treatment largely so. 
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The superiority of Antipneumococcic Serum Polyvalent in Pneu- 
monia treatment is clearly brought out by Medalia and Shiff, of the 
U. S. Army Medical Corps, in the Journal of the A. M. A., November 
30, 1918. 

Of thirty cases treated with Antipneumococcic Serum Polyvalent, 
without regard to the kind of infecting organism, not a single case 
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determinations were made and Type I Serum was administered in the 
three cases showing Type I organisms, there were two deaths, four 
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In summarizing their conclusions the authors state: ‘‘These facts 
*** suggest the advisability of using the Polyvalent Serum as a routine 
measure until such time, at least, as monovalent serums can be pro- 
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“The treatment of whooping-cough (pertussis) by means of 
bacterial vaccines is rational and efficient. The mortality in forty 
cases treated was zero. The vaccine should be used extensively 
as a prophylactic means, as it has reduced institutional whooping- 
cough from 40 to 7 per cent.’’* 

Both Pertussis Serobacterin and Bacterin are furnished in 
4-syringe packages, in single syringes, and in 5-mil vials. 
~ *Bloom, New Orleans Medical and Surg. Journal, Vol. 70, No. 3, Sept. 1917, page 282. 
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Tue tuberculid is a cutaneous lesion of exceptional interest to 
the pathologist, the internist and the general diagnostician. The 
term was devised by Darier to describe a group of lesions associated 
with tuberculosis of the viscera, which, while accompaniments of 
this disease clinically, did not exhibit necessarily the characteristic 
pathological anatomy of tuberculosis in other structures. Thus, 
for example, lupus vulgaris is a true tuberculosis of the skin, with the 
histological architecture associated with the disease in other parts 
of the body. The papulonecrotic tuberculid, on the other hand, 
is a localized non-specific type of inflammatory reaction, the indi- 
vidual lesions being papules occurring by preference upon the 
extremities, each distinguished by a central necrotic plug, which, 
on separation, permits the healing of the lesion with the formation 
of a punctate, atrophic scar. Upon the etiology of tuberculids a 
large amount of clinical and experimental work has been done. 
The relative degrees of association of the various types with tuber- 
culosis have been widely studied. Lichen scrofulosorum, a grouped, 
follicular, papular eruption, has been clinically and experimentally 
demonstrated to be a tuberculid. The papulonecrotic tuberculid, 


another type of cutaneous lesion, is now generally accepted as of 
VOL. 157, No. 3.—MARCH, 1919, 
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tuberculous origin, so that its use as a diagnostic criterion in the 
identification of tuberculous lesions, frank or occult, is justified by 
a large body of clinical and experimental evidence. Two types of 
papulo-necrotic lesions with distinguishing characteristics are given 
separate names in the majority of dermatologic texts. These are 
acnitis, the papulonecrotic tuberculid of the face, first clinically 
defined by Barthelemy, and folliclis, the papulonecrotic tuberculid 
of the extremities. Of the two, the former is stated by Jadassohn 
to have the more distinctively tuberculoid histopathological struc- 
ture. A third type of tuberculid, one degree removed, so to speak, 
from final demonstration as a manifestation of tuberculosis in the 
skin, is the so-called erythema induratum of Bazin, a plague-like 
lesion prone to ulceration, most often found upon the lower extremi- 
ties, especially the calf of the leg. The tuberculous character of this 
lesion, in spite of its inflammatory architecture, is now practically 
conceded, especially as a result of the recent rapid advances in 
methods of demonstrating the tubercle bacillus by animal inocula- 
tion, antiformin digestion, ete. It also is a lesion of marked diagnos- 
tic value in the recognition of obscure tuberculosis. A number of 
other lesions for various reasons are now held to be tuberculids, 
among which might be mentioned acne scrofulosorum, pityriasis 
rubra pilaris, certain exfoliative erythrodermias, acne necrotica, acne 
cachecticorum, lupus pernio and the sarcoids. The possible tuber- 
culous relations of lupus erythematosus and of purpura, erythema 
multiforme and erythema nodosum are also subjects of recent and 
active discussion. The material of the Mayo Clinic seems to be 
exceptionally rich in tuberculids, and this has afforded a number of 
opportunities to study the clinical and diagnostic relations of those 
types now accepted as on a definitely tuberculous status—the 
papulonecrotic tuberculid and erythema induratum. I have, more- 
over, discussed 8 of the cases in the present series of 30 from the 
standpoint of the relation of erythema nodosum to tuberculosis. * 
The crux of the discussion of tuberculids among dermatologists 
and immunologists has centered about their pathogenesis. This 
point was admirably brought out in Jadassohn’s masterly review 
of the subject just before the War. It was also dealt with in 
a symposium before the meeting of the Dermatological Section 
of the American Medical Association (1918), the discussions to 
appear in the Journal of Cutaneous Diseases during the year. The 
problem of investigators has been to explain how a lesion, which in 
pathological architecture is not tuberculous, can present such an 
unvarying association with a tuberculous focus as that found in the 
papulonecrotic and erythema induratum types of tuberculids. 
The theories on which work was at first conducted followed the 
familiar toxic lines and ascribed the cutaneous lesions to tuberculo- 


* Study I, ‘Tuberculous’ purpura, erythema multiforme and erythema nodosum, 


| 336C1 29 My 4 


STOKES: CUTANEOUS ASPECTS OF TUBERCULOSIS 315 


toxins elaborated at a distant focus. The development of experi- 
mental methods has, as already intimated, relegated this theory 
increasingly to the background and brought forward more and 
more convincing evidence that the tubercle bacillus itself, probably 
hematogenously distributed, is responsible for the individual lesions 
of a tuberculid. While organisms are exceedingly difficult to demon- 
strate in these tissues, positive results are claimed, and the percen- 
tage of successful animal inoculations is rising above the margin 
of experimental error for this mode of establishing tuberculosis. 
But the demonstration that the tubercle bacillus, whether in viru- 


Fic. 1 (191446).—Acnitis, the papulonecrotic tuberculid of the face. Patient had 
had tuberculous peritonitis. Note the central necrotic plugs and the uniformity in 
size and age of the lesions. The crop appeared following quinsy, was treated as 
acne vulgaris and was ascribed by the patient to nux vomica. 


lent or attenuated form, is responsible for the lesion is not adequate 
to explain why in one case hematogenously distributed bacilli gave 
rise to tubercles and epithelioid changes and in others to merely 
non-specific inflammatory reactions with necrosis or to fibroid 
changes of a quasi-neoplastic instead of granulomatous character. 
In animal experimental work it has been shown that the tubercle 
bacillus can persist as an embolic invader in veins without setting 
up more than trivial changes (Liebermeister). Through the work 
of Saeves in trichophytoses a similar condition of insusceptibility of 
tissues has been recognized in these diseases. One explanation, that 
of a difference in the virulence of the invading organism, has had 
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numerous proponents. It has, however, gradually given place to 
an explanation based on the different reactivity of different persons 
and even of different tissues to the organism. In other words, 
cutaneous allergy or hypersensitiveness has been invoked to explain 
why one person develops lupus vulgaris, another a papulonecrotic 
tuberculid, another lichen scrofulosorum and still another, perhaps, 
a sarcoid. The importance of the altergic factor was effectively 
demonstrated in the experimental work of Rist and Rolland, and 
there can be little doubt that while its significance may be over- 
estimated by some investigators, it is one of the best available 
explanations of the phenomena. For a fuller consideration of the 
experimental work underlying this theory, reference should be had 
to the studies of Gougerot, Rist and Rolland and Zieler. 

Thus far the principal emphasis has been placed on tuberculin 
and tuberculo-toxins themselves as the agents that sensitize the 
tissues to the hematogenously distributed bacilli. Ingenious explana- 
tions have been devised to account for the observed failure of cer- 
tain persons with tuberculids to react to tuberculin in the von 
Pirquet or intradermal tests. These follow the immunological con- 
ceptions applied in explaining the failure of extreme stages of tuber- 
culosis to react to tuberculin. Thus far, however, little account has 
been taken of the possibility that sensitizing agents other than tuber- 
culin may be responsible for a part of the allergy which makes 
a tuberculid possible, and that the person who does not react to 
tuberculin fails to do so because he does not owe his sensitiveness to 
tuberculin but to some other toxic substance or bacterial product. 
This point will be raised again in pointing out the association of 
tuberculids with pyogenic foci of infection, as evidenced in this 
series. The mechanism of the allergic reaction which results in the 
formation of the papulonecrotic tuberculid is, roughly, as follows: 

Bacilli are carried by the blood stream to a hypersensitive skin 
and deposited at points where the circulation best favors the lodg- 
ment of an embolus—namely, in the extremities. At once a local 
anaphylactic reaction is set up, an inflammatory papule forms and 
at the point where the reaction is most intense disintegration of the 
tissues occurs with central necrosis. In the reaction the organisms 
which precipitated it are largely destroyed, which accounts for the 
excessive rarity of their demonstration. The pathological picture 
is that of an acute inflammation and is practically identical in the 
papule of a von Pirquet reaction, the papule of folliclis or acnitis 
and the lesions of erythema induratum. While a tuberculid may 
not be tuberculosis cutis histopathologically, it is due to the tubercle 
bacillus, and as such is evidence of its presence in the body. This, 
in effect, summarizes the trend of modern opinion. It should not be 
forgotten that, like all generalizations, this one has its borderline, 
and that it is possible to demonstrate lesions which clinically are 
tuberculids yet have the architecture of tuberculosis (Harris’s case 
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of dermatitis nodularis necrotica as illustrated in Pusey’s Principles 
and Practice of Dermatology). 

Tuberculids of the papulonecrotic and erythema induratum type, 
when recognized, have a considerable value to general diagnosti- 
cians as earmarks of obscure tuberculosis. An understanding of 
their pathological and clinical background often throws much light 
on elements in the patient’s general condition, which may be ignored 
or misinterpreted. A preliminary description of the type here con- 
sidered will be of assistance in a comprehension of these relations. 


Fic. 2 (200229).—Acnitis, the papulonecrotic tuberculid of the face in a patient 
with tuberculous adenitis, showing the involvement of the ear by the tuberculid. 
The black spot in the helix is an active lesion. ‘‘ Moth-eaten ear.’ 


It must be borne constantly in mind that the distinction between 
types of papulonecrotic tuberculids—that is, folliclis—the papulo- 
necrotic tuberculid of the hands, or acnitis, that of the face, is 
largely for clinical convenience, and that one is not exclusive of the 
other. All the various forms may be present at the same time in 
the same person or in succession at different periods of his history. 
The identification of the elementary lesion of a tuberculid, or in fact 
of any dermatosis, is the first requisite to a diagnosis. The ele- 
mentary papulonecrotic lesion is exactly what its name indicates. 
Whether occurring on the face, the hands, the buttock, the legs, 
the toes, the ears, it is an inflammatory papule exhibiting, in fully 
developed form, a central necrotic plug of tissue, usually dark in 
color. In its earlier stages the papule may vesiculate, !ater drying 
enough to show the necrotic plug. The plug may, in the later stages 
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of the lesion, either suppurate out or be picked out by the patient, 
leaving a conical depression which heals, producing a punctate 
atrophic scar. The inflammatory process which produced the 
papule also gives rise to a ring or collarette of hyperpigmentation 
about the scar, which persists for periods of months or even years 
in certain situations, especially on the lower extremities, where 
stasis accentuates the process. A papulonecrotic lesion may vary 
in size from a large pinhead in folliclis to a pseudofuruncular lesion 
several centimeters across in dermatitis nodularis necrotica, but if 
careful examination is made the primitive or essential lesions can 
usually be found. 


Fia. 3 (226884).—Various types of folliclis, the papulonecrotic tuberculid of the 
hands. An active lesion on the fourth finger of the left hand. Note the typical 
crater left on removal of the necrotic plug. Patient with tuberculous adenitis. 


Failure to recognize papulonecrotic lesions or their scars is quite 
as often due to faulty methods of examination as to unfamiliarity 
with the lesion. The localizations and sites of predilection of the 
lesions are often not inspected by the internist, who is interested in 
percussing the chest or palpating the abdomen. Instead of making 
a purely objective examination of the entire body, the busy diagnos- 
tician, guided by the history, is likely to overlook the moth-eaten 
ear of acnitis unless he is expecting gouty tophi. In the same way 
the backs of the terminal phalanges and the tips of the fingers, the 
favorite localization for the form of papulonecrotic tuberculid 
known as folliclis, are seldom the subjects of painstaking inspection 
by general diagnosticians. Punctate atrophic scars about the 
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elbows and the extensor surfaces of the forearms are attributed to 
furuncles and trauma instead of to the tuberculid responsible for 
them. A poor light, as well as cursory inspection, is responsible for 
many misconceptions of these lesions. Surprising and entirely 
unwarrantable operative interference may be practiced upon tuber- 
culids of the leg through insufficient observation or faulty interpre- 
tation. Incisions for drainage, excisions with suture, skin grafts 
and transplants, excisions for diagnosis, with a report of “fibroma,”’ 
“inflammatory tissue,” etc., are frequent. The exquisite tenderness 
of many of the larger leg lesions combined with central softening 
is misinterpreted as osteomyelitis or furunculosis and subjected to 
operative trauma. 


Fia. 4 (212370).—Folliclis in a patient with erythema induratum. Note the various 
stages—a fresh papule on the patient’s right little finger, vesicle formation and 
beginning necrosis on the left little finger, active lesions with central necrosis on the 
right index and middle finger, scars on the left index and middle fingers. 


Erythema induratum is in a sense only an exaggeration of the 
papulonecrotic lesion. In fact, the larger lesions often seem to be 
produced by a confluence of smaller nodes. The typical lesion is an 
erythematous to violaceous plaque usually several centimeters in 
diameter, firm, indurated and somewhat tender. By predilection 
these lesions are said to appear on the posterior aspect of the leg 
in the region of the calf and ankle, but this localization in my experi- 
ence is by no means constant. Lesions varying all the way from the 
small necrotic centered papule, through the breaking down nodule 
to the typical ulcerating plaque may be found scattered about the 
lower, and at times even the upper, extremities. In fact, the presence 


3) 


320 STOKES: CUTANEOUS ASPECTS OF TUBERCULOSIS 


of papulonecrotic lesions is a material aid in diagnosis of a solitary 
ulcerative plaque of erythema induratum. 

The scars of tuberculids are in many ways quite distinctive. 
This is especially true if their distribution is limited to one or the 
other of the sites of predilection. A number of these sites with 
their characteristic lesions and scars are illustrated in Figs. 1-8, 
11, 12, 14, 15, 18 and 20. The scar is never contractile or distort- 
ing, and in the peculiar punctate atrophy produced may suggest 
that of a variola, though it is usually deeper. 


SUMMARY OF DIFFERENTIAL DIAGNOSIS. 


Papulonecrotic Tuberculid of the Face—Acnitis. This condition 
is to be distinguished from acne vulgaris by the circumscribed papule 
with central necrosis as distinguished from a pustule or infected 
comedo and by the uniformity of the lesions, which tend to appear 
in crops and hence to be, to a considerable extent, of the same age 
and size. The moth-eaten ear, due to papulonecrotic lesions in 
this site, is illustrated in Fig. 2. The absence of comedones and 
seborrhea and of transition lesions from comedone to pustule is 
significant. Acute acnitis may strongly suggest variola from which 
its course distinguishes it. 

Papulonecrotic Tuberculid of the Extremities —Folliclis. When 
limited to the hands and feet, there is practically no other lesion 
which closely simulates it. In the vesicular stage the marked inflam- 
matory papule which forms the bulk of the individual lesion, and 
the tendency to become hemorrhagic distinguishes it from the sago- 
grain vesicle of dysidrosis, pompholyx or “sweat eczema,’”’ which 
moreover does not leave scars. In the case of folliclis the patient 
describes a highly characteristic sign—a feeling as if a thorn were 
pressing into the flesh when the papule is pressed upon. Their 
small size and uniform appearance and a frequent tendency to 
localize in faceted patches or on the dorsal surface of the phalanges, 
help to distinguish the scars from those of trauma. In cases with 
marked vasomotor disturbance the diagnosis of Raynaud’s disease 
may be made through failure to observe the scars or to get a careful 
history of the course of the lesion. Frost-bite is a more diffuse ery- 
thematous lesion. Lupus pernio may temporarily simulate folliclis, 
but the distinction can be made by a search for the elementary 
lesion and its evolutionary steps as outlined above. The papulo- 
necrotic tuberculid of the trunk is frequently mistaken for furuncu- 
losis and for severe acne vulgaris. Here again the search for the 
elementary lesion reveals it not as a comedone on a seborrheic base 
but as a papule in which vesicle formation may occur but is usually 
abortive and in which pustulation is usually secondary to the forma- 
tion of the dry, hard, necrotic central plug. The large nodules 
undergo actual ulceration and heal slowly, suggesting ecthyma and 
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in the pustular phase, a pustular lues. (The absence of transition 
stages from comedone to pustule eliminates acne.) On the arms 
and trunk scratch papules must be distinguished. The scratch 
papule is a secondary infection of a previously produced excoriation, 
and uninfected or recent excoriations, dried bloodstreaks, linear 
abrasions and scars can usually be found. Parasites produce the 
picture of a scratch dermatitis. The nodular lesions of prurigo and 
lichen urticatus can be distinguished by the fact that they have no 
central necroses though they show scratch excoriation. They are 
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Fia. 5 (228772).—Folliclis localizing at points of greatest trauma. Patient with 
tuberculous glands. 


also accompanied by other evidences of dermatitis, or by wheals 
and multiform erythematous lesions. The pruritic nodules of 
Hodgkin’s disease may suggest a tuberculid, but their intensely 
pruritic character and the multiple evidences of scratching, including 
the history of violent itching, together with the absence of central 
necroses, eliminate the tuberculid. The nodules of Hodgkin’s dis- 
ease do not primarily localize on the extremities. I have known 
a generalized tuberculid to be diagnosed a psoriasis in the presence 
of marked crusting, the diagnostician forgetting that psoriasis does 
not produce scars. 
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Papulonecrotic Tuberculids of General Distribution. These lesions 
may occur in showers, especially involving the trunk. Their ten- 
dency to show a vesicular stage and the necrosis as distinguished 
from pustulation helps to eliminate a pustular syphilide. The 
diagnosis of this type of lesion may offer great difficulties, and not 
infrequently the conclusion must depend upon collateral evidence 
of the presence of tuberculosis and the absence of syphilis and upon 
recurrence and chronicity. One such case in my series yielded a 
positive Wassermann reaction on several occasions, and only the 
recurrence of the lesions through a period of years and the final 


Fia. 6 (230740).—Facetted, grouped scars of folliclis, index, middle (tip) and fourth 
fingers. Vasomotor abnormalities, tuberculous adenitis. 


occurrence of typical necrotic papules made the differentiation 
possible. The scars of a widely distributed tuberculid may suggest 
those of a pustular syphilid so strongly that serious mistakes may ‘ 
be made. In one such case a positive Wassermann and a mass of 
glands which cleared under arsphenamin seemed to establish a 
diagnosis which was reversed by later findings. 

There is a distinct tendency for papulonecrotic tuberculids to 
occur at points of trauma. This fact has, in my experience, led to 
confusion with epidermolysis bullosa hereditaria, especially when 
lesions were localized on the elbows. One distinctive site of lesions 
in epidermolysis bullosa hereditaria, over the thyroid cartilage of 
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the larynx from collar trauma, I have never known to be the site 
of tuberculids not involving the face. Moreover, the bullous phase 
of epidermolysis is much more marked than the vesicular phase 
of tuberculids, which is often abortive. Nevertheless, the scarring 
produced by the two conditions may have many points of similarity 
(Fig. 6). 

Erythema Induratum. This condition seldom occurs alone. It 
usually is associated with papulonecrotic lesions that may group 
to form larger plaques. The differentiation from nodular lues 
depends first upon the tendency of the lesions to symmetrical dis- 


Fia. 7 (186129).—Scars of folliclis, dorsal surface of fingers. Two involuting lesions 
on index and middle fingers. Positive Wassermann but no clinical evidence of 
syphilis. 


tribution on both extremities, and second, upon the multiplicity 
of the lesions and their lack of configuration, that is, their irregular 
shape and arrangement as distinguished from the grouping into 
typical arciform or polycyclic arrangements observed in lues. The 
scars exhibit the same peculiarities (Fig. 7). From gumma of the 
pretibial region, the solitary character of the gumma and the prefer- 
ence of erythema induratum for the posterior surface distinguish 
it. It should be remembered, however, that gummas may also be 
symmetrical and multiple. Multiple infarctions in the skin or 
anemic ulcers are usually only associated with high degrees of 
thrombotic occlusion of the vein, which can be seen and palpated 
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and with suggilation and hemorrhage into the skin and even multiple 
areas of gangrene. Erythema nodosum is usually distinguished 
from erythema induratum by the tendency of the latter to ulcerate, 
and to occur by preference on the posterior surface. As a matter 
of fact, all stages in the transition from erythema nodosum to ery- 


_thema induratum both as regards morphology and localization, may 


be seen in subjects with a tuberculous background, so that some of 
the distinctions are artificial. Streptococcal or diphtheroid erythema 
nodosum of the Rosenow type, however, does not ulcerate and the 
process is, in general, more acute, the nodes more brawny and 
edematous, and the hemorrhagic and ecchymotic changes and edema 
more marked than in the tuberculous type. A resumé of this aspect 
of the problem may be found in the discussion of tuberculous 
erythema nodosum in the first study of this series. 


Fic. 8 (171947).—Papulonecrotic lesions on the foot and ankle of a patient who 
also had erythema induratum. Note the nodules that have not yet undergone central 
necrosis, as well as the necrotic lesions with black central plugs. 


Ulcerative erythema induratum is to be differentiated from 
noduloulcerative syphilids again by its tendency to symmetry, 
which, however, is no more invariable than is asymmetry in lues. 
The luetic ulcer has a configuration which can be recognized by 
practice as segmental or arciform. The erythema induratum ulcer 
is irregular and nondescript. Instead of a sharp margin closely 
bordered by normal skin, the erythema induratum ulcer is usually 
undermined, has a thin grumous or hemorrhagic discharge, and is 
surrounded by bluish scrafuladermatous sodden tissue. There is 
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usually no definite gummatous slough as in lues. The concomitant 
occurrence of papulonecrotic lesions and nodules greatly assists 
in the recognition of erythema induratum. The typical chronic 
varicose ulcer is easily differentiated by its rigid scar tissue border, 
its flat open floor of anemic granulations and the usual regularity 
of its margin. Epithelioma is usually unilateral and has a highly 
characteristic nodular and rolled pearly margin. 

A word of warning should be given as to the use of arsphenamin 
in an attempt to make a differentiation between a tuberculid and a 
syphilitic lesion by therapeutic test. Tuberculids, as will be seen in 
a subsequent paper, respond rapidly to this form of medication, 
so that a false therapeutic effect is produced which may subject 
the patient to prolonged treatment for a non-existent lues. 


CLINICAL RESUME OF THIRTY CASES OF PAPULONECROTIC 
TUBERCULID AND ERYTHEMA INDURATUM. 


The series of cases collected by the writer during the past two 
years illustrates in a convincing way the association of these condi- 
tions with tuberculosis. Of the thirty cases 80 per cent. were women. 
This preponderance of women over men has been recognized by 
others. In a series of 100 cases of tuberculous adenitis reviewed in 
connection with this study a similar proportion of 64 per cent. 
women and 36 per cent. men was observed. The youngest patient 
was ten years of age, the oldest fifty-one. Of 13 cases in which data 
were available the onset of the tuberculid had been in the second 
or third decade of life in 12, corresponding in this particular to the 
period of greatest incidence of signs of systemic tuberculosis. 

Eighty-three per cent. of the 30 patients bore evidence of past or 
present lesions of the papulonecrotic type. Three had lesions on 
the face (acnitis), 12 had lesions or scars on the hands (folliclis), 
15 had papulonecrotic lesions on the legs and 9 had them on the 
trunk. Only 2 patients presented an erythema induratum uncom- 
plicated by another tuberculid. One of these had apparently a 
tuberculosis verrucosa cutis and the other had undoubted tuber- 
culous adenitis. It is apparent that in its association with other 
more definitely proved tuberculids in this series, erythema indura- 
tum establishes, still further, its claim to a tuberculous origin. 


RELATION OF THE CUTANEOUS LESIONS TO SYSTEMIC TUBERCULOSIS. 


History of Tuberculosis in the Family or Patient. A definite his- 
tory of tuberculosis in the family, sufficiently direct to bring the 
patient into contact with it, was given by one-fourth of the cases 
(23 per cent.). Somewhat more than one-third of the patients had 
been diagnosed as tuberculous previous to their examination in the 
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clinic. The diagnosis was usually based upon adenopathy rather 
than on pulmonary or other signs. 

The Objective Manifestations of Tuberculosis. It is to be under- 
stood that tuberculids as signs of tuberculosis are excluded. Fifty- 
seven per cent., or more than half of the entire series, showed incon- 
trovertible systemic objective signs of tuberculosis, usually in such 
numbers that had any one sign been insufficient the others would 
have confirmed the diagnosis. 

Thirteen per cent. of the cases were rated as disputable, and 30 
per cent. presented no definite signs. Table 1, summarizing the 
disputable and occult cases, is here appended. 


TABLE I. 
DOUBTFUL CASES. 


Case A202732—Erythema nodosum; loss of weight; doubtful lung 
lesion as revealed by x-ray and physical exami- 


nation. 
Case A212370—Tenosynovitis, tuberculous(’)  (folliclis, erythema 
induratum). 


Case A188556—Erythema nodosum and erythema multiforme. 
Enlarged right cervical glands; temperature and 
lung signs. 

Case A224920—Family riddled by tuberculosis; patient under- 
weight; asthenic; well-defined signs in right 
apex (folliclis, fingers and toes). 


OCCULT CASES. 


Case A39183— Obscure anemia; inflammatory changes in abdo- 
men; positive and negative Wassermann at 
various times, menorrhagia; headaches; gener- 
alized papulonecrotic tuberculid. 

Case A197825—Florid, obese girl; no signs of tuberculosis; ery- 
thema induratum. 

Case A221958—Positive Wassermann without history or evidence 
of syphilis; lupus erythematosus of the face; 
folliclis, scars on fingers. 

Case'A218528—Anemia, persistent; marked loss of weight; ery- 
thema induratum and papulonecrotic tuberculid 
of the legs. 

Case A201284—Anemia, pernicious (?); extreme hyperpigmenta- 
tion; cachexia; tuberculid of the legs; lupus 
erythematosus; adrenal tuberculosis(?). 

Case A171947—General examination negative; obese, well nour- 
ished woman; extensive papulonecrotic tuber- 
culid of the legs with erythema induratum. 
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Case A63167—Iritis in childhood; tuberculosis of the knee (7); 
three weak positive Wassermanns, without 
evidence of lues; alveolar abscess, otherwise 
negative; papulonecrotic tuberculid of legs and 
elbows; erythema induratum. 

Case A186129—Repeated positive Wassermann; exposure, but no 
evidence of lues; folliclis of hands; scars of 
papulonecrotic tuberculid of the body. 

Case A233765—Obese girl, no signs of tuberculosis, but von Pirquet 
strongly positive; erythema nodosum and indu- 
ratum; legs and arms involved, with purpuric 
lesions. 


The occult cases form a group of special interest. The mere fact 
that a gross focus of tuberculosis cannot be demonstrated is of course 
not an evidence that such a focus may not exist, in the retroperi- 
toneal glands, for example, or in the uterine adnexa.° 

Two of our patients gave histories suggestive of such a focus 
but in the absence of operative exploration the focus could not be 
demonstrated. Four of the 9 occult cases were in florid, rather 
obese persons, of a type recognized as predisposed to some extent 
to tuberculous infection. 

One-third of 27 cases in which radiograms of the thorax were 
made showed evidence of pulmonary tuberculosis. The involve- 
ments were largely apical, with calcification and signs of healing in 
several. The importance of a tuberculid as a diagnostic lead for the 
internist can be appreciated from such a finding. Four cases showed 
doubtful z-ray signs of little independent value. One-third of the 
cases likewise presented physical signs suggestive of pulmonary 
tuberculosis. Both physical and z-ray findings were present in 5 
(17 per cent.) of 29 cases. 

More than two-thirds of the patients had a visible and palpable 
lymph-adenitis, making glandular involvement the commonest form 
of tuberculosis associated with these tuberculids. In 38 per cent. 
the adenitis was marked. This very evident association of tuber- 
culids with glandular tuberculosis forms a theoretical basis for 
explaining their presence in occult cases without visible manifes- 
tations. Moreover, the association of tuberculids with a form of 
tuberculosis that, in a broad way, indicates a high individual resist- 
ance to the bacillus’is of interesting prognostic significance, and 
suggests that a tuberculid, among other signs, may be in a way 
accepted as evidence of a benign course of the disease. This point 
is of interest in connection with the older conceptions of the extreme 
gravity of the papulonecrotic tuberculid in infancy. A recent study 
by Hempelmann has brought forward evidence to show that even 
in infancy the association with lymphatic tuberculosis (tracheo- 
bronchial node involvement) can be recognized, and that the prog- 
nosis in cases with tuberculids is no graver than in those without. 
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Among other forms of tuberculosis with which tuberculids in this 
group were associated the following should be mentioned: sacro- 
iliac abscess, tuberculous peritonitis, renal tuberculosis (bacilli 
demonstrated) and tuberculosis verrucosa cutis one case each, tuber- 
culous keratitis 3 cases. In one patient the tuberculosis verrucosa 
cutis occurred on the right leg, the erythema induratum on the calf 
of the left. 


Fic. 9 (171947).—Serpiginous ulcers produced by the confluence of solitary nodules 
and plaques. Scar of unwarranted surgical interference on the left leg. 


Prevalence of Tuberculids in Connection with Tuberculous Glands. 
In endeavoring to ascertain the prevalence of tuberculids in cases of 
tuberculous adenitis, as observed by internists in the material of a 
large clinic, 100 cases of tuberculous adenitis were reviewed for 
evidence that any cutaneous lesion had been observed. In this series 
10 per cent. were described as having lesions which could be inferred 
to be tuberculids. The proportion of men to women among those 
having cutaneous lesions was as 1 to 10, which is not far removed 
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from the percentage observed in the series of tuberculids under 
discussion. ‘There can be little doubt that a number of the less 
obvious tuberculids were overlooked and that 10 per cent is too small 
a figure for the incidence of these lesions in glandular tuberculosis. 

A careful comparative study of the cutaneous lesions and the types 
of tuberculous systemic involvement failed to reveal any constant 
relation between the tuberculous focus and the type of tuberculid. 
On the other hand, a definite relation between vasomotor and stasis 
phenomena and the distribution of the tuberculid, was apparent. 
There was also evidence to show that the more extensive tuber- 


Fic. 10 (219380).—Solitary gummatous ulcer with edema and infiltration of the 
surrounding tissue, to show the differential points. 


culids in a rough way were associated with what seemed the more 
extensive and serious types of systemic tuberculous involvement. 
Seven of the 9 cases presenting extensive tuberculids involving trunk 
and extremities also presented the most serious forms of tuberculous 
involvement in the series. 


RELATION OF VASOMOTOR PHENOMENA AND VASCULAR STASIS TO 
THE DISTRIBUTION OF TUBERCULIDS. 


It has long been recognized that a tuberculid tends to appear 
upon the extremities, and especially to appear in those patients in 
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whom the peripheral circulation is feeble or obstructed. Data on 
the collateral local vascular findings were collected on 28 cases in 
this series. Of these one-half (50 per cent.) showed abnormalities of 
the vascular supply in the form of cyanosis and vasomotor anoma- 
lies of the extremities, and swollen hands, legs or feet. Every 
“stasis leg,” that is one with a tendency to passive congestion from 
defective venous return, had erythema induratum. Five of 7 with 
blue hands had folliclis. ‘The possession of a leg with a tendency 
to vascular stasis thus predisposes, to the extent of nearly 100 per 
cent., to the type of tuberculid known as erythema induratum. 


Fig. 11 Fia. lla 


Fia. 11 and 11a (218528).—Erythema induratum with papulonecrotic lesions on the 
legs of a patient of the ‘‘occult”’ type. 


In the same way, the possession of cold, clammy, mottled hands 
predisposes to the extent of more than 70 per cent., to the develop- 
ment of folliclis. It was a matter of note that all the patients who, 
at the onset of their cutaneous lesions, had been overweight showed 
the severest part of their manifestations in the lower extremities; 
a fact which accords well with the vascular stasis usually present 
in such legs. Obese persons, therefore, seem to be predisposed to 
the erythema induratum type of tuberculid, and the thin and neu- 
rotic with marked vasomotor imbalance, to folliclis. Only 2 of 7 
obese patients had folliclis, and one of these was a child with a 
generalized tuberculid. 
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Summarizing the series as a whole from the standpoint of localiza- 
tion of lesions, more than half (57 per cent.) of the patients had 
lesions on the upper extremities, but almost three-fourths (74 per 
cent.) had them on the lower extremities, showing the distinct pre- 
dilection for parts of slower circulation. Ninety-six per cent. of 
the patients, or practically all, had lesions on either upper or lower 
extremities. ‘Twenty-three per cent. had lesions on the upper 
extremities and not on the lower; 43 per cent. on the lower and not 
on the upper, so that the odds are 2 to 1 in favor of the lower 
extremity as a site of involvement. One-third had involvement of 
both extremities, one-third showed involvement of the trunk, and 
one-fifth of the face. It is of interest to note that 65 per cent. of 
those in whom the face was involved had lesions on the ears, and that 
the ear was the seat of lesions in 13 per cent. of the whole series 
(Fig. 2). 

The importance of the circulatory factor in the distribution of 
tuberculids is one of the strongest arguments for the bacillemic as 
opposed to the toxemic origin of the process. The presumption is 
that at points where the circulatory stream is moving most slowly 
the maximum opportunity for the deposit of organisms will present 
itself, and that lesions will tend to appear, as they do, in areas where 
one factor or another acts to delay the movement of the blood. 


MISCELLANEOUS FINDINGS ON EXAMINATION. 


In the study of this series of cases a number of interesting miscel- 
laneous findings developed. The recognition of concomitant tuber- 
culosis in cases exhibiting a tuberculid is, on the whole, a matter of 
identifying signs by objective examination rather than of eliciting 
symptoms. Six of the patients had a temperature of 99° or over 
at the time of examination, although temperature is a much more 
important factor at onset, especially in those cases which begin as 
erythema multiforme or erythema nodosum. Of a series of 7 such 
acute cases, 5 showed temperatures varying from 99° to 103°. Cough 
had been a well-defined symptom in only 7 of 25 cases, or less than 
one-third; night-sweats occurred in none, sputum in only 2, both 
negative for bacilli. On the other hand, amenorrhea was a definite 
symptom in 43 per cent. of the cases, and in some was coincident 
with the greatest activity of the tuberculid. Losses of weight, 
varying from 2 to 45 pounds occurred in 40 per cent., more than 
half losing less than 10 pounds. 

The periodicity of tuberculids and their tendency to exacerbation 
in spring and fall, which is an important factor in treatment and an 
aid to diagnosis, were apparent in nearly half of 20 cases in which 
data were obtained. More than three times as many recurred in 
spring as in fall, and one-fourth of the patients had lesions con- 
tinuously. 


332 STOKES: CUTANEOUS ASPECTS OF TUBERCULOSIS 


A little less than half the cases presented secondary anemias 
with a hemoglobin below 70 per cent. (Dare). In one-fourth of the 
cases it was below 53 per cent., the lowest. being 30 per cent. In 
the latter case a possibility of a pernicious anemia was entertained. 
From two of the anemias the influence of syphilis could not be 


Fic. 12 (226884).—Scars and pigmented residue of acne scrofulosorum, the papulo- 
necrotic tuberculid of the trunk in a patient with tuberculous adenitis. Note lesions 
on the extensor surfaces of the forearms also. This patient also had lesions of folliclis 
on the fingers. 


eliminated. Accompanying the anemia was a tendency to leuko- 
penia. Even in the acute cases the patients did not, while febrile, 
exhibit any tendency to leukocytosis. Thirteen of 25 patients had 
counts below 6600, 8 below 5800. Only 3 exceeded 10,000. No dif- 
ferential counts were taken. On the score of blood-pressure 35 per 
cent. were below 120, the lowest 98; 40 per cent. were normal, 
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and 25 per cent. exceeded 135 systolic, the highest being 142. The 
higher pressures were all in persons under 31. The diastolic and 
pulse-pressures exhibited no distinctive variations. Observations 
on the Wassermann test in the tuberculids will be included in the 
discussion of allergic manifestations. 

It is apparent from this review that the clinical accompaniments 
of a tuberculid tend to be those of a low-grade tuberculous infection. 
A moderate secondary anemia and leukopenia with occasionally an 
afternoon temperature, most likely to appear during exacerbations; 
moderate loss in weight; occasionally cough associated with a light- 
ing up of the acute process, and signs of a definite but not fulminating 
process in the lungs or glands make up the average clinical picture 
in a large percentage of the cases. The florid type of case must 
constantly be borne in mind in dealing with tuberculids, and mere 
robustness, weight and color must not be accepted as invalidating 
a diagnosis based on the tuberculid. 


THE TUBERCULID IN DIAGNOSIS. 


While some caution must be exercised in inferring the diagnostic 
career of a case from the patient’s history or examination, such a 
study of our series of cases suggested several points of interest. 
In only 5 of the 30 cases referred for diagnosis to our department 
had a correct diagnosis been made, and tuberculosis on the score 
of their cutaneous manifestations had not been suspected. In 2 of 
the 5 cases the diagnosis might have been made by the internist, 
but was later made by a dermatologist before the patient was seen 
by us. In more than one-third of the cases the tuberculid had either 
been overlooked or ignored as insignificant. This was especially 
true of acnitis on the face and of folliclis on the fingers. In another 
third of the cases the cutaneous lesion had been misdiagnosed, to 
judge from the history or treatment. Six of the 9 cases in this 
second group had been interpreted as syphilitic, 3 because of the 
finding of a positive Wassermann, a point to be discussed in connec- 
tion with allergy. Two were interpreted as luetic because of the 
history of what was probably a general or extensive shower of tuber- 
culid lesions, of which the scars were present. Another point which 
seemed to suggest lues was the history of arthritis, myalgia and 
indefinite pains with mild anemia often given by these patients. 
Six cases, or one-fifth of the series, had sustained probably needless 
operative procedures in the effort to make a pathologic diagnosis 
from the lesions, or for excision, curettage or drainage. ‘The vaso- 
motor and stasis factors had led to a diagnosis of Raynaud’s disease 
in one case, and varicose ulcer in another. One, because of lesions 
on the elbows, in spite of obvious scars, sustained a diagnosis of 
psoriasis. 

It is apparent that unfamiliarity with the lesions and failure to 
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observe, whether due to poor light or other cause, together with the 
tendency to interpret a tuberculid as syphilis, account for four- 
fifths of the diagnostic errors. For the former difficulty the remedy 
is obvious. For the latter it should be recalled that not all skin 
lesions that occur in the presence of a positive Wassermann reaction 
are syphilitic, and that the recognition of syphilis does not remove 


Fic. 13 (234128).—Characteristic scarring and active lesions of the papulonecrotic 
tuberculid on the elbows of a patient with tuberculous adenitis. 


the obligation to ferret out an associated tuberculosis, particularly 
when the cutaneous evidence points toward it. The occurrence of 
false positive Wassermann reactions from cholesterinized antigens 
in the presence of tuberculosis and the absence of syphilis is also 
being gradually established. The occurrence of tuberculids in crops, 
their wide distribution upon the face, trunk and extremities, and the 
frequently associated myalgias and arthralgias are the points in the 


| 
= 
ry 
— 
— 


STOKES: CUTANEOUS ASPECTS OF TUBERCULOSIS 335 


history which seem to suggest lues and septic foci rather than obscure 
tuberculosis to the casual mind. The usefulness of the tuberculid 
in determining the character of an adenopathy was attested in 
several cases in which internists had estimated the diagnostic pos- 
sibilities of cases at 30 to 70 per cent. in favor of Hodgkin’s disease, 
and asked for excisions for diagnosis before seeing the report of the 
dermatologist. 


THE COLLATERAL INFECTION FACTOR: ANAMNESIS. 


One of the most interesting relations brought out by this clinical 
study of the tuberculids was that of collateral types of infection 
shown in the history and in the examination. In the histories of 
these patients, five syndromes stand out with overwhelming promi- 
nence. These are tonsillitis and “rheumatism;” and pneumonia, 
grippe and pleurisy. The extraordinary prevalence of these two 
types of infections, representing the focal infections traceable to 
tonsillar and alveolar pathology and the respiratory group may be 
seen in Table II. Since the records in these cases were taken by 
men who had no conception of a possible relationship between the 
dermatosis and the systemic condition, they are probably quite 
unprejudiced. 

TaBLeE II. 


HISTORY OF ACUTE INFECTIONS. 


Case. Tonsillitis. Rheumatism. Pneumonia Grippe. Pleurisy. 
200229 xX 
202732 
186129 
200833 
212370 
194150 
157847 
169350 xX 
174923 x 
39183 xX 
188556 
197425 ae x x 
221958 
154673 
228021 
49238 
224920 
228772 
161592 
191446 
171947 
63167 


AKAM: 


xX 

230740 xX 

226884 x xX 

233765 4 

234128 Xx 

Total 1] 13 8 15 5 
39% 46% 29% 54% 18% 


| 


336 STOKES: CUTANEOUS ASPECTS OF TUBERCULOSIS 


Summarizing Table II, it appears that of 28 patients, 39 per cent. 
had had tonsillitis and 46 per cent. had had rheumatism. Twenty- 
nine per cent. had had pneumonia, 54 per cent. had had grippe, and 
18 per cent. had had pleurisy. Nearly 70 per cent. had had tonsillar 
infections or rheumatism; 62 per cent. had had definite respiratory 
infections, not including pleurisy. 


TABLE III. 


APPARENT ETIOLOGIC CONNECTIONS. 


Case 186129—Outbreak of general papulonecrotic tuberculid in the 
spring following a winter of repeated tonsillitis and 
colds. 

Case 169350—Five years of rheumatoid pains. Grippe followed by 
pleurisy and abdominal symptoms two years pre- 
vious to examination; loss of weight, then outbreak 
of a papulonecrotic tuberculid. No improvement 
from tonsillectomy. 

Case 154673—Grippe; while recovering, purpura and a papulo- 
necrotic tuberculid. 

Case 188556—“ Cold,” with temperature, erythema nodosum, 
marked glandular enlargement on the right side 
of the neck, signs over right apex. 

Case 197425—Pneumonia 1914, “rheumatism” 1914-1917, then 
grippe and an outbreak of erythema induratum. 

Case 212370—Tonsillitis, followed by tuberculid, rheumatism, 
hydrarthyrosis, tenosynovitis, tonsils removed with- 
out benefit, appendectomy no effect, cleared under 
treatment for the tuberculid. Teeth negative. 

Case 191446—Folliclis for many years following tuberculous peri- 
tonitis. Quinsy three months previous to examina- 
tion followed by an abrupt outbreak of acnitis in 
addition to the folliclis. Alveolar abscess. 

Case 230740—Pneumonia 1913, axillary glands then enlarged, 
removed in 1916, coincidentally with onset of 
tuberculid. 

Case 174925—Pneumonia sixteen years previously, followed by 
enlarging glands, removed by operation nine years 
later. Removal of the glands was followed by 

severe rheumatism, continuous up to present time. 
Tuberculid appeared one year after operation; 
glands recurred. 


By the term “rheumatic svmptoms”’ in the foregoing discussion 
is meant the group of myalgias, neuritides, arthralgias, and occa- 
sional arthropathies which do not fall definitely into the category of 


i 


STOKES: CUTANEOUS ASPECTS OF TUBERCULOSIS 337 


acute articular infections. So striking has been the association of 
this nondescript group of symptoms with the tuberculids that it is 
now our practice in addition to the routine search for a focus of 
pyogenic infection in tonsils or teeth, to ray the chests of patients 
who, in association with suspicious eruptions, complain of “rheu- 
matism.” 


THE COLLATERAL INFECTION FACTOR: FINDINGS. 


Examination of the Tonsils. Data on the clinical condition of the 
tonsils were available in 21 cases of the 30. It is to be regretted that 


Fig. 14 (228772).—Tuberculid scarring on the elbows. 


no pathologic examinations were made in those patients who sus- 
tained tonsillectomy while they were under observation. The infor- 
mation derived from clinical examination by an otolaryngologist 
was briefly as follows: 
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An exceptional degree of tonsillar infection seemed to prevail in 
the series as a whole. One-half of the patients were rated as having 
large and badly infected tonsils. The other half were passable and 
borderline cases. Practically none were entirely within the limits 
of normality. On the other hand, curious contradictions seemed to 
exist in the picture. Almost an inverse ratio appeared to prevail 


Fia. 15 (103534).—Scarring about the elbow of a patient with epidermolysis bullosa 
hereditaria. 


between the condition of the tonsil and the severity of the tuber- 
culid. Certainly there was nothing to indicate that the severe 
tuberculids were directly associated with severe tonsillar infection 
as seen in purely clinical examination. To confirm this evidence of 
the absence of direct causal relation between tonsil and tuberculid 
it appeared moreover, that: 
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1. The tonsils in patients with tuberculous signs were no worse 
than in those without. They should have been worse in the latter 
if they were to play the sole etiologic role. 

2. No one tuberculid seemed to bear any special relation to the 
condition of the tonsils. 

3. The tuberculid appeared after tonsillectomy in 3 instances. 

4. Tonsillectomy performed in 7 instances failed to prevent or 
modify the course of the tuberculid. 

In the light of these considerations it would appear that there 
is an indirect relation between infected tonsils and the presence of 
tuberculids, but no direct relation, both in the history and examina- 
tion. In other words, the septic tonsil is probably not the tuber- 
culous focus. If it is a factor in the situation, its more probable 
role is that of a predisposing or contributing factor. 

Examination of the Teeth. This very important examination was 
not begun as a routine, unfortunately, until comparatively late in 
the series, when in studying the clinical picture, the frequent occur- 
rence of a secondary focus became apparent. The results of an 
examination of 9 cases by 2-ray showed alveolar abscesses in 3 and 
a rarefying osteitis of the alveolar process in one. The presence of 
definite dental pathology in 45 per cent. of the few patients exam- 
ined is highly suggestive. It should be emphasized that gross 
examination of the teeth may afford no clue to the condition beyond 
the suspicions aroused by dental work which is founded on devi- 
talized teeth. That the alveolar focus is not the leading factor in 
the production of a tuberculid is again evidenced by the fact that it 
is not invariably present, and that in two cases in which the teeth 
were normal to examination and tonsils were out (in one of the 
two even the appendix was removed) the tuberculid and the 
accompanying arthritic manifestations, including a tenosynovitis, 
remained unaltered until the institutions of measures directed 
against the actual or presumptive tuberculous focus. 

It should not be forgotten that the search for a secondary focus 
in connection with a tuberculid should not terminate with tonsils 
or teeth. In one of our cases the history and findings suggested an 
infected gall-bladder as a focus, although the teeth were negative 
and the tonsils were only moderately involved. 


THE POSSIBLE BEARING OF CERTAIN ALLERGIC PHENOMENA ON 
THE ETIOLOGY OF TUBERCULIDS. 

Reference was made in the earlier part of this paper to the growth 
of a body of clinical and experimental evidence in support of an 
allergic factor in the etiology of tuberculids. As the prime exciter 
of the cutaneous allergy theoretically necessary to produce the 
non-specific types of reaction represented by tuberculids, tuberculo- 
toxins have been accepted by investigators apparently with whole- 
hearted enthusiasm. Undoubtedly their role is an important if not 
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the major one. This enthusiasm has for the time being excluded 
from the field of vision other agents besides tuberculotoxins which 
are able to excite a non-specific type of cutaneous allergy. For some 
years the cutaneous allergy of late syphilis (Umstimmung), for 
example, was regarded as highly specific, and the enthusiasm with 
which luetin was received and used was evidence of this uncritical 
point of view. It was not until certain observers somewhat more 
skeptically inclined than the average, such as Boas, began to note 
the behavior of the skin to controls for luetin, that a field was 
opened for a non-specific interpretation. Sherrick’s observation 
that the allergy of late lues, as evidenced by reactivity to luetin 
could be artificially produced by the administration of potassium 
iodide was a major contribution. In 1916 I argued upon theoretical 
grounds that the behavior of luetin was not due to the spirochetes 
which it contained but to an adsorption complex in which agar, 
the culture medium, probably played a principal role. Acting on 
the theoretical considerations then presented, I succeeded in showing 
that agar in proper concentration makes an entirely satisfactory 
substitute for luetin in the luetin test as applied to late syphilis, 
and that accordingly the reaction and the allergy on which it 
depended were alike non-specific. In the course of my study of this 
phenomenon I was able to demonstrate that an allergy clinically 
similar to the non-specific allergy of syphilis could be artificially 
produced by the intradermal injection and lysis of even an autoge- 
nous and homologous protein. In this experimental work I 
employed an emulsion of normal skin, both my own and that of 
my assistant. As a result apparently of a series of injections of 
this allergy-producing protein, my assistant and I developed a 
reactivity to agar which in all respects imitated the allergy of late 
syphilis. This is essentially an experimental proof of the fact that 
cutaneous allergy of some types as observed in a disease such as 
syphilis can be artificially imitated by the intradermal introduction 
of other proteins than those of the specific organism of the disease. 
While it is not offered as adequate explanation of the allergic 
phenomena in tuberculosis as manifested in the development of 
tuberculids, it is at least suggestive of the idea that proteins other 
than tuberculo-toxins may be responsible for the allergy that makes 
tuberculids possible. Such proteins may, in the light of the foregoing 
clinical observations, be staphylotoxins and streptotoxins, derived 


* from what I have called the secondary focus observed in these 


cases. It is not impossible that the lysis of such toxins in the body 
or even of the bacteria themselves in recurrent bacteremias may so 
sensitize the skin that an embolus of tubercle bacilli will provoke a 
violent inflammatory reaction of a wholly non-specific character, 
precisely as agar does in the hypersensitive skin of late syphilis. 
The allergic specificity of the tuberculin reaction has not as yet been 
subjected to critical analysis in the light of investigations of the type 
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detailed above. There are indications that there is a non-specific 
as well as a specific element in the behavior of tuberculin, not the 
least of which is Meirowsky’s observation, confirmed by Zieler, that 
the sites of “syphilin” reactions react locally to tuberculin.’ 

The resemblances between the immunologic and allergic phe- 
nomena in syphilis and tuberculosis are strengthened by what is 
still inconclusive but highly suggestive evidence of the lapse in 
specificity of the Wassermann reaction when tuberculids or tuber- 
culous allergic phenomena are concerned. The present clinical study 


Fic. 16 (103534).—Types of scarring on the lower extremities. Epidermolysis bullosa 
hereditaria—the same patient whose elbows appear in Fig. 15. 


and other observations on the behavior of the Wassermann reaction 
in glandular and occult tuberculosis are gradually accumulating a 
series of cases in which the presumption against syphilis is so strong 
that even a positive Wassermann must be guardedly accepted. In 
this series there were four cases in which positive Wassermanns 
had been obtained, not once but repeatedly. One of the four 
patients had three weak positive reactions, on the strength of which 
she had had intermittent treatment for syphilis for a number of 


years. In three of the cases treatment seemed to secure a reversal 
VOL, 157, No. 3.—marcuH, 1919. 12 
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to negative. On the other hand, in three of the cases absolutely no 
presumptive evidence of an infection has been obtained. Even the 
therapeutic effects observed are explainable on other grounds. In 
this connection I recall several cases of tuberculous glands with 


positive Wassermann reactions, and a case of tuberculous keratitis 
without evidence of syphilis which cleared up under salvarsan 
following a single strong positive Wassermann, only to relapse 
clinically although the Wassermann remained negative. Had these 
associations in my experience been unsupported in the literature I 
should have dismissed them as without significance. Jadassohn, 


Fic. 17 (174923).—Scarring of a rather large papulonecrotic tuberculid on the calf 
of the leg. Note the multiplicity of lesions, lack of configuration, peripheral hyper- 
pigmentation. Patient with tuberculous adenitis and arthritic symptoms. 


however, refers to Térék’s observation of positive Wassermanns 
in association with tuberculids, usually partial positives with one 
br two antigens. Ravaut, just before the war, had the same experi- 
ence with several cases in which syphilis could apparently be 
excluded. Snow and Cooper, as a result of the study of the Wasser- 
mann in an army tuberculosis sanitarium, conclude that partial 
positives in tuberculosis do occur in the absence of syphilis and that 
they may be due to the cholesterin in cholesterinized antigens. 
Petroff regards these observations as fully confirmed. My own 
clinical observations on this point are recorded without further 
comment, since it is impossible to generalize on so small a group of 
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cases. In view of these observations it behooves the clinician to 
give a second thought to the positive Wassermann in association 
with a tuberculid before accepting it as evidence of syphilis. The 
caution with reference to the therapeutic test in this connection 
(p. 325) should also be recalled. 

Certain other evidence of an allergic instability in patients with 
tuberculids appeared in the course of the salvarsan treatment of 
the patients, and will be discussed in another paper. Of 18 cases on 


Fic. 18 (212370).—Hyperpigmentation and scarring due to papulonecrotic lesions on 
a stasis leg. Patient also had folliclis on the fingers. 


which data are available, 9, or 50 per cent., showed varying degrees 
of idiosynerasy to arsphenamin or neoarsphenamin. Four reacted 
acutely, by nitritoid crises on the table, two of them repeatedly. 
One had a delayed reaction with a toxic erythema, three had gastro- 
intestinal reactions repeatedly and one ran temperatures after 
injections. This percentage of reactivity enormously exceeds the 
average observed in patients on the dermatologic service and points 
to a marked intolerance or instability. 
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The importance of doing tuberculin reactions in all cases was not 
appreciated until the evidence of allergic peculiarities began to 
appear. They were, therefore, done in only 6, by the von Pirquet 
method. Three active cases were positive and 3 less active cases 
were negative. The results of tuberculin therapy will be summarized 
in a subsequent paper. No conclusions should be drawn from the 
results mentioned here. 

Allergy and the Interpretation of the Secondary Focus in Tuber- 

culids. It should: be understood that no attempt is made to con- 
sider either the existence or the importance of a secondary pyogenic 
focus in cases exhibiting tuberculids, as demonstrated by so small 
a series as 30 cases. None the less the material studied strongly 
suggests such a factor. Whether a seemingly pyogenic focal dis- 
turbance such as erythema nodosum is a forerunner of tuberculosis 
as suggested in 1907 by Abt, and as mentioned by Jadassohn in 
1915, or merely a follower, remains undecided. It is, of course 
conceivable on the one hand that a co-existent source of pyogenic 
infection prepares the soil for tuberculosis much as measles increases 
the susceptibility to the disease. On the other hand, a tuberculous 
infection may prepare the soil for the pyogenic. Cases in this series 
suggest that such extirpation of the pyogenic focus as can be accom- 
plished clinically does not substantially alter the picture so long as 
the tuberculous focus remains active. The latter is therefore prob- 
ably the direct etiologic agent. I have suggested theoretical pos- 
sibilities relating the pyogenic secondary focus to the production 
of the cutaneous hypersusceptibility which underlies the pathology 
of a tuberculid in the hope of stimulating experimental study of a 
possible association between the two as well as further observation 
on the clinical existence or non-existence of such an entity. A cer- 
tain amount of clinical evidence for the ability of a focus of pyogenic 
infection to produce allergic phenomena in the skin in the form of 
dermatitides and urticarias is apparently accumulating. The sub- 
ject of the etiologic relation of focal infection to skin diseases is still 
so completely in its beginnings, however, that clinical observations 
can hope as yet to have only suggestive value. 


SUMMARY. 


1. The material of this study consists of thirty cases of the 
so-called papulonecrotic tuberculid, of erythema induratum, and 
of associated conditions constituting, according to the most widely 
accepted explanation, the allergic response of a hypersensitized skin 
to emboli of tubercle bacilli from a tuberculous focus elsewhere in 
the body. 

2. Internists and general diagnosticians should find it worth 
while to_familiarize themselves with the essential lesion of these 
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types of tuberculids, which may prove of great assistance in the 
recognition of obscure tuberculosis. 

3. The tuberculid when not ignored by the general diagnostician 
is usually confused as shown by this series, with acne and furuncu- 
losis, with syphilis, especially if the Wassermann is positive, and on 
the legs, with acute surgical conditions and ulcus varicosus. Thera- 
peutic tests for syphilis with arsphenamine are misleading in these 
cases. The diagnostic import of the lesions in obscure lymph- 
adenitis was at times overlooked. 


Fic. 19 (197425).—Scar of a healed ulcer, plaque of erythema induratum on the 
lower portion of the calf. 


4. Association with tuberculosis in this series was evidenced by 
a family history in one-fourth of the cases, incontestible objective 
signs in more than half (57 per cent.), and presumptive signs of the 
disease in 70 per cent. One-third of the patients had radiographic 
signs of pulmonary tuberculosis; an equal number had suggestive 
or positive physical signs of lung involvement. The importance of 
lymphatic involvement is illustrated by the fact that two-thirds 
of them had a tuberculous lymphadenitis. 

5. The type and location of the focus of tuberculosis do not seem 
to influence the tuberculid beyond the marked association with 
glandular involvement. On the other hand, the influence of vascular 
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abnormalities and chronic passive congestion in the extremities is 
very apparent. Ninety-six per cent. of the lesions involved the 
extremities. Lesions appeared on the ear in 13 per cent. 

6. Slight fever at onset, loss of weight in 40 per cent., amenor- 
rhea in 43 per cent. of the women, moderate leukopenia, slight but 
occasionally severe anemia, and vernal periodicity are the significant 
signs. An onset and course marked by rheumatic symptoms is 
very common (46 per cent.) and often misinterpreted. The recog- 
nition of the focus of tuberculosis must depend largely upon objec- 


Fic. 20 (218126).—Scar of a noduloulcerative syphilid of the pretibial region. 
Note the arciform, polycyclic configuration. 


tive evidence. There is a notable absence of cough, sweats and 
hemoptysis. Florid, seemingly robust types of patients are not 
infrequently subjects of tuberculids. 


7. Evidence of the importance of a septic focus and collateral 
types of infections appears from the history of tonsillitis in 39 per 
cent., “rheumatism” in 46 per cent., pneumonia in 26 per cent., 
grippe in 54 per cent. and pleurisy in 18 per cent. These conditions 
seemed frequently to stand in direct predisposing or exciting rela- 
tion tothe tuberculid. A total of 70 per cent. had symptoms and 
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findings suggesting the presence of a septic focus, and 62 per cent. 
had had significant respiratory infections excluding pleurisy. 

8. While no direct relation of the tuberculid to the clinical con- 
dition of the tonsils could be established, 50 per cent. of the patients 
had markedly septic tonsils, the remainder were passable, and none 
were normal. 

9. Examination of the teeth by z-ray in a limited number of the 
later cases demonstrated the presence of septic foci in 45 per cent. 
of nine patients. Other foci should be searched for. 

10. While the secondary or septic focus was obviously present 
its influence is obscure. Removal of the tonsils in seven cases failed 
to prevent the outbreak of a tuberculid or modify its course, and 
complete extirpation of all recognizable septic foci in two cases, 
without removing or treating the tuberculous focus, was also 
unavailing. 

11. It is conceivable that the effect of a secondary septic focus, 
while not direct, is predisposing in that toxins or even bacteria, 
emanating from it may be in part responsible for the cutaneous 
allergy which is presupposed in explaining the pathogenesis of the 
papulonecrotic tuberculid. Evidences of the ability of a septic 
focus to produce or predispose to dermatitis, urticaria and similar 
expressions of cutaneous hyperirritability are accumulating. Fur- 
ther indirect evidence of a possible peculiar allergic state of patients 
with tuberculids is found in reported and personally observed cases 
of non-specificity in their Wassermann reactions and in their 
hypersusceptibility to arsphenamin. 
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STUDIES IN A CASE OF ACUTE BICHLORIDE OF MERCURY 
POISONING TREATED BY THE NEWER METHODS, 
AND FOLLOWED BY RECOVERY. 


By Jacop Rosensioom, M.D., Pu.D., 
PITTSBURGH, PA. 


(From the Laboratory of Dr. Jacob Rosenbloom.) 


1. InrRopUCTION AND ReEvIEW oF THE LiTERATURE. In recent 
years the treatment of the formerly hopeless cases of bichloride of 
mercury poisoning has developed along new lines that seem to be 
of great promise as regards the recovery of these cases. 

Lieb and Goodwin! emphasized the importance of repeated gas- 
tric lavage to remove the mercury excreted into the stomach and 
Lambert and Patterson* have shown the necessity of utilizing every 
means we have for the purpose of elimination of the mercury from 
the body. They have shown the necessity of frequent gastric 
lavage and colon irrigations continued until the washings are free 
from mercury when tested chemically. Other workers have advised 
procedures some of which when studied experimentally have failed 
to protect against mercury poisoning. 

Hall? recommended the use of a solution of potassium iodide, 
quinine hydrochloride, hydrochloric acid and water, but Barbour‘ 
and also Sansum® have shown that this antidote is valueless. Fan- 
tus® has shown that the use of egg albumen is without value unless 
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4 Jour. Am. Med. Assn., 1915, lxiv, 736. 5 Tbid., 1918, Ixx, 824. 
6 Jour. Lab. and Clin. Med., 1916, i, 879; 1917, ii, 813. 
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it is given along with or immediately after the poison. He con- 
siders lavage with a solution of sodium acetate to be of more value. 
He also recommends the use of Carter’s antidote, a tablet con- 
taining 0.36 gram of sodium phosphite and 0.24 gram of sodium 
acetate. If this is not available he uses a mixture of 5 parts of 
hydrogen peroxide, 10 parts of water and 1 gram of sodium hypo- 
phosphite, using ten times as much hypophosphite as poison 
and this is followed by copious lavage with the diluted reagent. 
He also found that sodium bicarbonate had antidotal power, and 
he uses it in amounts of twenty-five to fifty times the amount of 
poison taken. 

Sabbatani’ has mentioned the possible value of sulphur, hydro- 
gen sulphide or sodium thiosulphate solutions, as he thinks the use 
of them as gargles, enemas and hypodermically combat the stoma- 
titis and colitis and impede absorption of the mercury Linhart® 
advises the use of sodium phosphite as an antidote. Wilms? con- 
sidered that the use of calcium sulphide given by mouth and intra- 
venously was of antidotal power in the treatment of these cases. 
Hayward and Allen'® also suggested the use of calcium sulphide. 
Evans" a long time ago considered alkalies of use in the treatment 
of bichloride of mercury poisoning, and recently Hirsch" has 
suggested the use of sodium bicarbonate as an antidote. Burmeis- 
ter’ has emphasized the value of repeated venesections and trans- 
fusions in the treatment of these cases. Turrettini'! reports 
favorably the use of intravenous injections of glucose solution in 
mercury poisoning. Carter thinks he has successfully treated 
these cases by giving by mouth a combination of sodium phosphite 
and sodium acetate to reduce the mercuric salt to mercurous. 
Sansum* has shown experimentally that this method is without value, 
and Haskell and Courtney" have shown experimentally that the intra- 
venous injection of calcium sulphide is too dangerousa procedure to be 
of value and that its effect is due to the fluid introduced. Schisler'* 
has advised the use of magnesium oxide in these cases. Milian and 
Saint-Avid"’® advised the use of intravenous injections of alkali and 
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glucose. Holm? advised the use of calcium sulphide. Macnider,?! 
from his studies on the protection that alkalies give to the de- 
velopment of tubular nephritis in uranium poisoning, advises the 
use of alkalies in acute mercury poisoning. He found that death 
in acute bichloride of mercury poisoning in dogs was due to shock 
associated with a mercury enteritis and to delayed kidney damage 
associated with acidosis. He thought that the delayed kidney 
injury was not due to the action of mercury as such during its 
elimination by this organ. Anderson” advised water irrigations 
through a cecostomy wound to hasten the bowel elimination in 
these cases. Weiss* has published a method for treating these 
cases somewhat similar to that described by Lambert and Patter- 
son, with the exception that the frequent gastric and colonic lavage 
is omitted. One improvement in his method over that of Lambert 
and Patterson is that the urine is kept alkaline to a saturated solu- 
tion of methyl red in alcohol, on the basis that Fischer has shown 
that if the urine of a nephritic cannot be made alkaline to methyl 
red this patient continues in a dangerous state. 

There is no doubt that the treatment of cases of acute bichloride 
of mercury poisoning by the newer methods has produced better 
results than by the former treatment, which was really watching 
the case until fatal anuria developed. Schisler* reports 16 cases 
with 5 deaths, dose from 3 to 170 grains. Weiss reports 28 cases 
with 1 death, dose from 3 to 82 grains, the cases being treated by 
the newer methods. 

Brown and Baskett,* Lewis and Rivers,?’ and Cohen and Bern- 
hard?* have reported cases with recovery following the Lambert- 
Patterson treatment. Nolan®* has recently presented a very able 
review of recent work in regard to acute mercuric chloride poison- 
ing. It should be recalled that in the elaboration of any method 
of treatment of bichloride of mercury poisoning the following con- 
ditions are to be met: ’ 

The development of anuria, which occurs in from twelve hours 
up to ten days after taking the poison, due to an acute nephritis 
and enteritis, and the colitis, due to the inflammation caused by 
exeretion of the mercury into the intestine. Together with this 
there exists an acid intoxication, and, as Nolan well says: “The 
therapeutic problems are (1) to reduce the toxicity of the mercury 
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in the system; (2) if possible to hasten its elimination; (3) to combat 
the acid intoxication and its attendant evils. 

That some method to facilitate the elimination of the mercury 
present in the body is needed is shown by the following data. Ina 
case of bichloride of mercury poisoning in which death followed ten 
days after taking the drug I*® was able to find the following 
amounts of mercury still present in the body: 


Mercury 

present in 
Organ. milligrams. 
Muscle . 
Bile . trace 
Intestinal contents . . . . . 8.6 
Rectal contents . . . 


Some recent experimental work of Sansum* seems to show that 
when an amount of mercuric chloride in excess of 4 mg. has entered 
the tissues at large, death regularly occurs, and that we have no 
adequate grounds for believing that death is preventable by any 
known form of treatment. He thinks that therapeutic efforts 
should be directed toward the mechanical removal of the poison 
from the lumen of the alimentary tract and antidoting the poison 
before it leaves the portal circuit—that is, particularly before 
absorption. However, Sansum does not take into consideration 
the treatment of the acidosis present in these cases. 

2. Case History. A man, aged thirty-five years, physically 
well but mentally sick, chewed up three 7}-grain tablets of bichloride 
of mercury at twelve o'clock noon. He vomited at two o’clock, and 
the vomitus contained streaks of blood. He was given, at three 
o'clock, the whites of three eggs and a quart of milk, and this was 
vomited in ten minutes. The treatment outlined in this paper 
was started at seven o’clock—that is, seven hours after the poison 
was taken. During the first two days the bowels moved every two 
or three hours and the movements contained shreds of mucus and 
blood. The stomach washings also showed clumps of clotted blood 
during this time; a severe stomatitis developed on the third day. 
Excruciating lumbar pain came on during the second day and lasted 
for three days. At the end of the first week I felt confident that the 
patient would recover. He was carefully watched for one month 
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and was discharged as completely recovered. He is at present 
(twelve months after his illness) well in all respects and no trace of 
damage to his kidneys can be found by examining his urine or by 
testing the kidneys by the functional methods. 

The following tables contain the data obtained in the study of 
this case of acute bichloride of mercury poisoning: 


TABLE I.—ANALYSES OF BLOOD. 


Total non-protein 


nitrogen. Urea nitrogen. 
Day. Mam. per 100 c.c. blood. Mem. per 100 c.c. blood. 
1 42 20 
2 48 25 
3 84 66 
5 140 94 
8 172 140 
10 176 138 
12 141 100 
14 92 70 
17 60 40 
20 48 25 
22 40 20 
24 36 18 
25 32 12 
28 28 ll 


30 10 


3. LaBoratory Stupies. Foster,®? Phillip,** Myers and Lough,™ 
Squier and Myers,®* Campbell and Hunter, Woods,*” and Lewis 
and Rivers** have published chemical studies of the blood in bichlo- 
ride of mercury cases. When my results are compared with those 
obtained by these observers it may be noted that at no time did 
the blood non-protein nitrogen or urea-nitrogen reach the high 
values found by some of these workers. I consider that the lower 
values obtained in this case were due to the better excretion by 
the kidney, owing to the treatment used. However, there is a 
marked increase in the non-protein nitrogen and the urea-nitrogen 
of the blood in acute bichloride of mercury poisoning. 

Discussion OF TaBLE II. The presence of large amounts of 
acetone and diacetic acid in the urine with the high ammonia 
nitrogen points to the existence of a definite acidosis. That an 
acidosis exists in uremia was shown long ago by von Jaksch.*® 
Straub and Schlayer,* Sellards,“' Palmer and Henderson,‘? How- 


32 Arch. Int. Med., 1915, xv, 755. 33 Med. Klinik, 1913, ix, 912. 
% Arch. Int. Med., 1915, xvi, 536. % Jour. Urol., 1918, ii, 1. 
% Jour. Biol. Chem., 1917, xxxii, 195; 1918, xxxiii, 169; Arch. Int. Med., 1917, 
xx, 919. 
37 Arch. Int. Med., 1915, xvi, 577. 
38 Johns Hopkins Hosp. Bull., 1916, xxvii, 193. 
39 Ztschr. f. klin. Med., 1889, xiii, 350. 
40 Miinchen. med. Wehnschr., 1912, lix, 569. 
41 Johns Hopkins Hosp. Bull., 1914, xxv, 141. 
# Arch. Int. Med., 1915, xvi, 109. 
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land and Marriott® and Peabody“ have also found an acidosis 
present in uremia. However, this case shows that there was an 
overproduction of acid bodies and that the acidosis was not entirely 
due to an imperfect excretion of the acid radicals, as is claimed by 
Palmer and Henderson. The existence of this acidosis shows the 
necessity of treating cases of bichloride of mercury poisoning with 
this factor in mind. It shows the necessity of using the low pro- 
tein, low fat and high carbohydrate diet and the use of alkalies to 
keep the urine persistently alkaline to methyl red. It may be 
noted that on the twenty-fourth day of the illness all damage to 
the kidney had been repaired, as evidenced by changes in the urine. 
From this day on the urine was normal in all respects. The acid- 
osis was kept under control by the use of alkalies, glucose and high 
carbohydrate, low protein and low fat diet. I think that the con- 
trol of the acidosis was an important feature in the successful 
outcome of this case. 


TABLE II.—-ANALYSES OF THE URINE. 


Ammonia 


nitrogen. Microscopic. 
Ni- Di- 
Vol- Protein Per 
Day ume, Sp. | Reaction. em. per pen cont Fen — 2 
Gm. | total acid 
Ni- 23 22 
1 300 1010 Acid 3.5 3.8,0.22 xxxx xxxx xXx XxX XX XxX xxx 
2 420 1008 Acid 4.0 3.9 0.23, 5.8) xxxx xxxx XX XX XX XxX xx 
880 1009 Acid 4.0 5.2}0.53 10.2 xxxx xxxx XxX xXx Xx 
4 1600 1010 Acid 1.0 6.2)0.90 14.5 xxxx xxxx xx xx Xxx =| = 
5 3000 | 1012) Acid 1.0 7.1 0.89 12.6 xxxx xxxx xx xx Xxx =| 2s 
6 4200 1010) Alkaline 0.5 8.1,0.73 8.9 xxxx xxxx Xxx Xxx Xxx x xx 
7 4800 | 1010 0.5 7.2 0.91 12.7 xxx xxx xx xx xx x xx 
8 6000 1010 0.5 10.4,1.00 9.6 xxx xxx x x Xx z| 
9 6400 | 1012 ” Trace 11.6 1.03 8.9 xx xx «Xx x Xx x x 
10 5200 | 1010 - a 10.8 0.93 8.6 xx xx Xx x Xx 0 x 
11 5000 | 1009 . ng 9.70.78 8.1 xx xx «Xx x x 0 x 
12 4840 1010 3 0.5 10.2,0.82 8.0 xXx xx Xx x x 0 x 
13 3200 | 1012 0.5 10.3 0.77 7.5 x zx| x x x 0 
14 3000 | 1014 Trace 7.4 x x x 0 x 
15 1500 | 1015 9.4 0.61 6.5 x 2) x 
16 1420 | 1018 ” “ 8.6 0.53 6.2 x x| x x x 0 x 
17 1400 | 1016 = os 7.20.44 6.1 0 0 x x x 0 0 
18 1200 | 1015 ‘ x 6.8'0.35 5.1 0 0 x x x 0 0 
19 1100 | 1010 o i 7.4 0.39 5.3 0 0 x x x 0 0 
20 1000 1018 7.2|0.36| 5.0 0 2) si 0 
21 1860 | 1012 = ~ 7.0'0.41, 5.8 0 0 x x x 0 0 
22 500 | 1012 7 0 6.8'0.32. 4.7 0 0 x x x 0 0 
23 1450 (1014 0 5.6'0.25 4.5 0 0 x x x 0 0 
24 | 1860 | 1010 - 0 5.8'0.29 5.0 0 0 oO 0 0 0 0 
25 1010 1016 se 0 7.2,0.37 5.1 0 0 0 0 0 0 0 
26 1200 (1015 Acid 0 7.1\|0.37| 5.2 0 0 0 0 0 0 0 
27 +1280 0 8.6 0.55 4.6 0 0 0 0 0 0 0 
28 1400 1017 ee 0 8.4 0.40 4.8 0 0 0 0 0 0 0 
29 1030 | 1014 se 0 7.6 0.34 4.5 0 0 O 0 0 0 0 
30 1200 | 1018 0 7.2|0.32, 4.4 0 0; O 0 


Johns Hopkins Hosp. Bull., 1916, xxvii, 63. 
“ Arch. Int. Med., 1914, xiv, 236; 1915, xvi, 955. 
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TABLE III.—-PHENOLSULPHONEPHTHALEIN TEST. 


Per cent. of dye excreted in the 
First hour. Second hour. 


trace trace 
trace trace 
5 5 


Discussion oF Tas_e III. This table shows very nicely the 
damage done to the kidneys by the bichloride of mercury and the 
gradual resumption of the kidney function in the later days of the 
illness. From the merest trace of the dye being excreted on the first 
and second days following the ingestion of the mercury, the amount 
gradually increased until on the twenty-second day it could almost 
be considered normal and on the twenty-eighth day the excretion 
of the dye was normal. 


TABLE IV.—STUDIES OF THE MERCURY EXCRETED. 


Mercury present in: 
Day. Urine. Colon washings. Gastric washings. 


XXXX XXXX XXXX 


Trace Faint trace Faint trace 
Fai nt “ “ “ “ 
“ 


Very faint Absent 
Absent Absent 
“ 


“ 


Discussion oF TaBLE IV. The necessity of continuing the 
treatment of these cases for a long period of time is clearly shown by 
a study of this table. Fairly distinct amounts of mercury were still 
present in the urine, colon washings and gastric washings for a 
period of twenty days following the ingestion of the mercury. 
Faint traces were still present up until the twenty-eighth day. 
There is no doubt that the best method is to continue the treatment 
used in these cases until the urine, the colon washings and the 
gastric washings are free from mercury. 


Total. 
1 
3 10 
5 10 5 15 
s 15 10 25 
10 18 12 30 
12 20 15 35 
14 18 18 36 
17 20 18 38 
20 25 20 45 
22 30 20 50 
24 35 20 55 
| 25 35 15 50 
28 40 20 60 
30 40 20 60 
| 
| 
| 
1 
| 2 
3 XXX Xxx Xxx 
5 XXX xxx xxx 
Ss XxX Xxx xxx 
| 10 xxx xx xx 
i 12 xx x x 
14 x x x 
| 17 x x x 
| 20 x x x 
| 22 
24 
25 
28 
30 
| 


ROSENBLOOM: BICHLORIDE OF MERCURY POISONING 355 


The method of treatment that was used in this case was a com- 
bination of various procedures that have been advised for the 
treatment of mercury poisoning. It may be tabulated as follows: 
In this case the sodium phosphite and sodium acetate were not 
used, instead the hypophosphite-peroxide mixture was used. 

Metnop or TREATMENT TO BE Usep IN Cases or BICHLORIDE 

or Mercury Poisoninc. 


1. Administer the whites of three eggs beaten up in a quart of 
milk and then empty the stomach by siphonage. 

2. Give 300 c.c. of fresh calcium sulphide solution, containing 
1 grain to 1 ounce of water by mouth. 

3. Wash out the stomach with fresh calcium sulphide solution, 
1 grain to 1 ounce of water. 

4, Administer in powder or tablet 0.36 gram of sodium phosphite 
and 0.24 gram of sodium acetate. If this is not available give the 
following: 


Sodium hypophosphite . . . .. . 1 gram 


Use ten times as much of the hypophosphite as poison taken. 
Give a copious lavage of stomach with the above antidote diluted 
twenty times. Give the above undiluted antidote every eight 
hours for two days. 

5. Pour through the stomach tube after the above lavage a solu- 
tion of 3 ounces of sodium sulphate and 6 ounces of water contain- 
ing 5 grains of calcium sulphide. Let these solutions remain in the 
stomach. 

6. Give intravenously after withdrawing 600 c.c. of blood, 800 
c.c. of Fischer’s solution or of bicarbonate-glucose solution. 

7. Wash out the stomach morning and night, giving by the mouth 
after each washing, 5 grains of calcium sulphide dissolved in 3 
ounces of water. Continue this lavage until the stomach washings 
are free from mercury when tested by Elliott’s* method and until 
the urine is free from mercury. 

8. Give high colon irrigations of warm water morning and night, 
using 8 gallons of the water for each treatment. 

9. Give a hot pack twice daily. 

10. Give 8 ounces of milk every second hour. 

11. Give every second hour 8 ounces of the following solution, 
by mouth, alternating with the milk: 


Potassium bitartrate . . . .. «© «© 


Sodium citrate . . ..... 


4 Jour. Am. Med. Assn., 1917, lxviii, 1693. 
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12. Force the patient to drink large quantities of the alkaline 
waters, such as Celestin’s Vichy or Kalak water. 

13. Give a low fat and low protein and high carbohydrate diet 
for four weeks. Avoid salt in food, as it increases the absorption 
of the mercury. 

14. Give by continuous proctoclysis a solution containing 1 dram 
potassium acetate, 4 drams glucose and 3 drams sodium bicarbonate 
to the pint. 

15. Keep the urine alkaline to methyl red. 

16. Continue rest of treatment until recovery, usually a period 
of three weeks. 


A CASE OF BULIMIA, WITH REMARKS ON THE CAUSAL TREAT- 
MENT OF SOME FUNCTIONAL DISEASES.' 


By GeorGe Dock, M.D., 


ST. LOUIS, MISSOURI. 


Tuoucn bulimia is always mentioned in the proper connection, 
it rarely gets into indexes, and does not seem to be very frequent 
in practice. The descriptions in text-books are as a rule very good, 
but the tendency to place bulimia with polyphagia in diabetes or 
exophthalmic goitre must raise doubt in the mind of anyone who 
sees a case like the one I report, or even one who reads a current 
definition, as to its place in pathology. Recent studies of hunger, 
especially those of Cannon and Carlson and their collaborators, give 
an added interest to all anomalies of hunger. For these reasons 
and on account of the outcome of the case, I report the history of a 
patient sent me recently for investigation. 

G.S., aged thirty-six years, architect. 

Diagnosis. Bulimia, pansinusitis, acute rhinitis, pharyngitis and 
laryngotracheitis, caries of teeth, alveolar abscess. 

Complaint. The patient has to eat more frequently and in larger 
quantities than normal. Hunger attacks begin with general feeling 
of uneasiness, followed, if food is not taken, by an intense headache, 
generally in the eyes or frontal region. Sometimes headache comes 
quickly if food is not taken, sometimes it is delayed. The patient 
eats from five to fifteen times in twenty-four hours. More accurately, 
he has no regular meal time and does not always eat with the family, 
but eats at any time he feels a craving. At family meals he may take 
a bowl of soup, crackers, rice or bread. He has acquired the habit of 
eating toasted bread cubes, which he always has with him in large 
tin cans. He will eat a bowlful of these, or five to eight shredded 
wheat biscuits each time he gets hungry. 


! Read before the Association of American Physicians, Atlantic City, May 7, 1918, 
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Family History. Mother and two sisters died of cancer of stom- 
ach. Father and one sister living and well. No history of tuber- 
culosis, arthritis, constitutional or nervous disease. 

Previous History. As an infant, patient had digestive disorders, 
according to a statement from his mother, and up to seven years had 
an idiosyncrasy to bananas. From seven to twenty-one he was 
always well. About twenty-one, while at college, he overworked, 
and at one time was ill two weeks with “ gastritis and pleurisy.” 
He lost weight from 175 to 135 pounds. There were then recurring 
attacks, following fatigue or overwork, but gradually becoming less 
frequent. These attacks began with a chill, followed by abdominal 
distention, pain through the chest, radiating to the back, causing 
the patient to double up. There were eructations, which seem to 
have suggested the name “ gastritis” for the attacks. After the last 
attack, five years ago, the patient followed a diet composed of easily 
digested food. At the age of twenty-two the right arm became 
paralyzed and remained so for two years, but gradually recovered. 
The cause was not clearly made out, though the patient was 
examined by several distinguished neurologists. The final opinion 
expressed was that the paralysis was due to sleeping on the arm. 

In February, 1918, he had an infection in the head, spoken of as 
“grip,” since which time the nose has been obstructed. The patient 
seemed to have been almost wholly free from subjective symptoms, 
and had no severe sinusitis symptoms. Later, he gave a history of 
“catarrh,” for which the nose was treated when he was sixteen. 
Since then he has kept the nose clear by snuffing up salt solution. 
He had no idea the condition was severe and was not aware of his 
nasal voice. He had always led an active life, riding and walking 
much, playing tennis, association football and hockey. No abuse of 
alcohol. No history of venereal disease. 

The present trouble (voracious appetite) dates from January, 
1915. At first he felt hungry about 9 p.M., and would eat a bowl of 
rice or something similar. The condition gradually grew more 
severe. 

Three years ago he weighed 145 pounds. He now weighs 215 
pounds. In the last six weeks he has grown short of breath. When 
the amount of food is large the bowels are loose. 

The hands have not become larger. Does not think there is any 
change’ in shape or size of head. 

The present diet has been described. The amount of water con- 
sumed varies with the food, but is always more than normal. The 
amount of urine seems increased, but has not been measured. 

The patient has been under the care of various physicians. 
Recently, under the view of a ductless gland disease, he was treated 
in turn with dried thyroid, adrenalin and pituitary preparations. 
The first had no effect, but the others seemed to give relief and 
reduced the appetite. Had also taken tincture of belladonna up to 
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20-drop doses. The throat got very dry and the symptoms were 
checked for about a day, but returned. Patient has washed out his 
stomach with a tube, daily for a week, with benefit. He found that 
bulky vegetables relieved hunger longer than meat. He can eat all 
kinds of food. Sometimes a small amount of food satisfies; at times 
he cannot eat enough. 

Physical Examination (February 9, 1918). Man of large, heavy 
frame, well formed. Panniculus moderately thick; no abnormal fat 
distribution. 

The skin is warm, pink or mottled when stripped in a rather cool 
room. Patient does not object to the cold. The lips and finger 
tips are slightly cyanotic. The abdomen shows white lines from the 
pressure of the bedclothes. Nail scratch brings out white lines, 
remaining several minutes. Gentle stroke with finger brings out 
broad white line, also lasting several minutes. The scalp hair is 
thin in front. Eyebrows and beard (shaved) heavy. Body hair 
scanty; semifeminine escutcheon. 

The supra-orbital prominence, malars, nose and chin of good 
size, but not pathological. The voice is nasal obstructive; the 
nose is obstructed and shows pus in the anterior nares. The teeth 
are well shaped, unusually regular and not spaced. Five molar 
teeth are decayed to the roots. The other molars and the bicuspids 
are extensively repaired, but show several cavities. The gums are 
swollen and reveal exudate in several places. The patient explained 
the bad condition of his mouth by saying he could not abstain from 
eating long enough to let a dentist work on him. 

The tongue is not large. The posterior wall of the pharynx is 
covered with tenacious yellow mucopus. 

The thyroid is not palpable. 

Thorax broad, deep and symmetrical. Expansion good. Auscul- 
tation and percussion of lungs negative. 

The heart impulse is not visible or palpable. Dulness extends 
11 cm. to the left in the fifth interspace, 23 cm.-to the right in the 
third, 2 cm. in the fourth. The first sound at the apex is impure. 
There is a soft blowing systolic murmur in the aortic area. Aortic 
second sound accentuated. The radial pulse is of good volume. 
Blood-pressure, 188 to 92. 

The abdomen is above the level of the ribs, the wall thick and 
firm. Liver and spleen not palpable. 

The right arm is smaller than the left, 30.5 cm. as compared with 
31.5 cm, at the insertion of the deltoid. Both forearms equal; right 
grip weak, the thumb and index only being affected by the weakness, 
but with little atrophy. The right hand is paler than the left. 

The reflexes are normal. 

Some small hemorrhoids, otherwise rectal examination negative. 

Blood: Hemoglobin, 90; red blood corpuscles, 6,600,000; leuko- 
cytes, 5600. 
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Wassermann tests, blood and spinal fluid negative. Five cells per 
cubic millimeter in the spinal fluid. Ross Jones negative. 

Urine: Admission specimen, clear, light yellow. Specific 
gravity, 1010; acid; no sugar; no albumin. Phenolsulphoneph- 
thalein test, 10 min. trace; 1 h. 10 min., 25; 2 h. 10 min., 22; total, 
47 per cent. 

Blood chemistry, February 9: Non-protein nitrogen, 30.1 mg. 
per 100 c.c. Urea, 13.2 mg. Sugar, 0.0495 gm. per 100 c.c. 

Examination of stomach contents: Vomitus on passing tube; 
about 200 c.c.; semisolid; no mucus; no blood; HCl, 24; total 
acidity, 46. No lactic acid. No bacilli, yeasts or sarcines. Fat and 
starch present. 

Test-meal, shredded wheat biscuit: Free HCI, 4 h., 35; 1 h., 20; 
1$h., 20; 2h., 35; 30; 3h., 25. Total acidity, h., 55; Lh., 
60; 15 h., 45; 2h., 55; 23 h., 40; 3 h., 40. 

Stool: (February 9), 410 grams, formed, dry. Large amount of 
shredded wheat biscuit like coarse bran; no mucus, blood or pus. 

The first night the patient was in the hospital orders were left to 
give him anything he asked for. Between 8 p.m. and 6 A.M. he took 
800 c.c. of milk; 5000 c.c. of water and 16 shredded wheat biscuits, 
besides some bread cubes; calories, 1684. The next twenty-four 
hours he took total calories, 7038.4. 

These quantities of food were not considered excessive by the 
patient. They were lessened by the further examinations, so that 
we had no opportunity for seeing the possibilites in that way. 

February 10. The blood examination gave non-protein nitrogen, 
25 mg. per 100 c.c.; urea, 16 mg. per 100 c.c. Blood-pressure, 160 
to 90. White line as before. 

Sugar tolerance in blood tests: before test, 0.087; } h. after, 
200 grams glucose, 0.170; 1 h., 0.115; 14 h., 0.105; 2 h., 97; 24 h., 
95. No sugar in urine at any time. 


URINARY CONDITIONS DURING OBSERVATIONS. 


February 9 . . . . . . Amount 3800 N 9.98 NH3N 0.863 


Skiagram of head, stereoscopic, shows large frontal sinuses; 
posterior half of skull very thick, especially inner plate. Sella small, 
shallow. Appearance as of bridge of bone across top. 

Films of teeth show periapical infection of two teeth and sus- 
picious areas around several others. Referred to dentist. 

Examination of nose and throat by Dr. C. A. Gundelach, February 
11: Left nasal chamber entirely occluded by several polyps. Right 
chamber filled with pus. Evident middle and superior meatus 
suppuration. Nasopharynx greatly infected; pharynx also. Tonsils 
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small; submerged; chronic tonsillitis. Lingual tonsil considerably 
hypertrophied. Larynx and trachea show acute inflammation. 

February 11. Roentgen-ray examination, gastro-intestinal, by 
Dr. R. W. Mills (abstract): Stomach rather atonic; is large in all 
dimensions; gastric tonus fairly good only; pyloric tonus fairly 
good. Gastric motility no more rapid or slower than normal. No 
initial clearance. Cap perfect; ring perfect. At four and three- 
quarter hours stomach empty. Barium in terminal ileum and 
ascending colon. Barium enema shows cecum and entire colon of 
rather large dimensions; takes one-third more enema than usual. 
No definite evidence of colonic hypermotility. No abnormalities 
in or about appendix. 

The patient became restless while the various tests that prohibited 
eating were carried on. It soon became clear that diabetes and 
organic stomach disease, intestinal disease and intestinal parasites 
and pancreatic disease could be ruled out. Pituitary disease and 
disease of the central nervous system seemed possible to exclude, 
also neurasthenia and hysteria. 

The condition of the teeth and the nose and accessory cavities 
indicated something more than symptomatic treatment. The char- 
acter of the food eaten between meals made one think of relief to 
reflex irritation, and the mouth and nose seemed possible sites of 
such irritation. I therefore advised the patient to have the local 
diseases treated at once, stating that this might stop the chief 
symptoms; if not, further investigations into metabolism were 
agreed to by the patient. 

Work on the mouth was begun by Dr. Wm. B. Spotts, dentist in 
the medical service, and on the nose by Dr. Gundelach. The hope- 
lessly defective teeth were extracted and the infections treated. 
The nasal polyps were removed, the largest three-quarter inch in 
diameter. Both antra were opened nasally and all the sphenoidal 
and ethmoidal sinuses and large quantities of foul pus washed out. 

By March 5 the patient reported himself very much improved. 
“He eats three times a day, and though sometimes hungry is much 
less so than before. He looks well, but his voice is still somewhat 
nasal.” 

April 4. Nose almost well. No voracious appetite for a month, 
except once, and then not bad. No hunger at night. Feels much 
better in every way. Weight, 190 pounds. No white line, only a 
red line fading rather rapidly. 

May 1. Feels well. Weight, 185 pounds. Large appetite only 
once since last visit; none at night. 

There was no opportunity to make observations such as Carlson 
made with such advantage with intragastric balloons, so that we 
cannot tell the details of the hunger contractions. But it seems 
certain from the roentgen rays as well as the clinical observations 
that rapid emptying of the stomach had nothing to do with the 
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hunger pain. Attractive as this theory of bulimia is, it seems that 
it must be an infrequent explanation, from negative evidence. In 
patients with cancer of the cardiac end of the stomach, with rapid, 
sometimes instantaneous emptying, hunger has not been present. 
My roentgenologic colleague, Dr. R. W. Mills, tells me he has not 
seen it in any of some 25 cases of rapid emptying after gastro- 
enterostomy. 

It is perhaps going too far to assert that the treatment was the 
cause of the improvement. Many will think the condition was a 
neurosis and the improvement a coincidence, perhaps only tem- 
porary. However that may be, I think the case has a lesson in 
showing the advantage of treating local diseases that may cause 
functional disorders rather than resorting to the narcotics, depres- 
sants or other symptomatic remedies still recommended and used 
in such cases. 

The case illustrates another feature of therapeutics. For years 
medical teachers have emphasized the importance of “treating the 
patient and not the disease,” of ascertaining the complete anatomical 
and functional condition of the patient and correcting all anomalies. 
This would seem to mean that all morbid processes should be 
treated, instead of treating abstract conceptions. 

Focal infections, sometimes causing local symptoms, always 
capable of setting up other and dangerous processes, would seem to 
indicate careful and exhaustive treatment. And yet we see all kinds 
of neuroses in patients with infections of the teeth, tonsils, prostates, 
or appendices, but little or nothing done with the demonstrated 
foci unless a haphazard effort with vaccines. 


A STUDY OF MIGRAINE. 


By Mary P. S. Rupert, M.D., 


AND 


EvizaBetu E. WILson, 
PHILADELPHIA, 


AN eminent English neurologist has said: “There is no prob- 
lem that requires more thorough and searching investigation than 
the origin of headaches, and there is no condition so unimportant 
that it can be overlooked in any case of headache.” 

With the above axiom in mind, the work on the study of migraine 
was undertaken—to find the origin of the disturbance, and if 
possible to correct it. In a condition so varied, the lines presenting 
for investigation are indeed numerous, and, we believe, none are too 
trifling to be passed by. 
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Migraine is the commonest of all forms of headache. This is 
hardly disputable by anyone who takes the trouble carefully to 
investigate the history. On the whole, more women than men are 
attacked—the proportion about 6 to 4—and social status seems to 
exert very little influence, as one finds the condition as frequently 
in the poor as in the idle rich. On the other hand, it is probable 
that brain workers in consequence of their mode of life are more 
frequently and severely visited than those whose business is in the 
open air. 

The symptoms begin usually in childhood. In individual cases, 
however, the condition makes its appearance only in the third or 
fourth decade. If the onset is given with certainty as late as this, 
the diagnosis should be made with caution. 

There are few ills which depend to the same degree as migraine 
upon direct homogeneous heredity. Moebius, indeed, found that 
90 per cent. of his cases showed direct heredity. This point is of 
great theoretical and practical interest. 

The predisposition to hemicrania must be distinguished from 
the exciting causes of the outbreaks, and frequently the first attack 
follows one of the infectious diseases, typhoid, scarlet fever, influ- 
enza and the like. Among the actual exciting causes of individual 
attacks are: emotional disturbances, anger, any mental over- 
exertion and alcohol. Constipation and menstruation play a very 
important role. It is a fact that disease of the mucous membrane 
of the nose and accessory cavities and of the ears, as well as irregu- 
larities of the eyes, will precipitate attacks. Migraine not uncom- 
monly accompanies a patient throughout life, although with 
considerable intermissions. 

This condition so prevalent among us has been known since the 
time of Hippocrates, and derives its name from the Greek word, 
which means hemicrania. It was so named by Galen. 

In contradistinction to the word hemicrania, the pain is not 
necessarily so limited, and, indeed, in certain cases of migraine 
there is no headache at all. 

Migraine is not a disease entity, but rather a symptom-complex 
occurring in various forms and intensity in different people. 

In order to provide a background, we shall use a modification 
of the classification as given by Flateau. 

1. Micratnus Vutcaris. This is a frequent form, accompanied 
by pressure in the head, lassitude, anorexia and nausea. The eye 
symptoms and actual pain may or may not be present. This 
type rarely has an aura. 

2. OpurHatmic TypE. The symptoms are legion, but the 
striking and ever-present few which may make the diagnosis for 
the doctor when seeing the patient are: sensitiveness to light and 
noises, with scotoma scintillans; exquisite pain in the head, not 
necessarily limited to a hemicrania, but felt over the entire head, 
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with aching in the jaws, the nose and the occiput region. This 
type is accompanied by nausea and vomiting and great prostration 
during the attack. Paralysis of individual ocular muscles sometimes 
occurs during the attack, with some resulting ptosis. 

3. Vasomoror Type. This has, if possible, more symptoms to 
its credit than the ophthalmic variety, and among them may 
be included: hemicrania, or diffuse pain; angioneurotic edema; 
abdominal pain; disturbances of peristalsis; cardiac depression; 
breathlessness; yawning or sneezing, with marked dizziness. 

4. Psycuicat Micratne. Psychical migraine differs from the 
vulgaris type in that it has marked psychical disturbances within 
physiological limits, such as temporary loss of memory, temporary 
aphasis, hysterical spasm, garrulousness and melancholia. 

Pathology has shown no demonstrable lesion; therefore, the 
cause has been the subject of innumerable speculations. It may be 
readily understood how such varied symptoms in so many parts 
of the body lead to varied hypotheses. It would seem to us the 
theories most worthy of mention are: 

The Reflex Theory. This is based upon the idea that the con- 
dition is produced by a reflex stimulation of some important organ, 
such as the uterus, eye, nose, stomach and the like. 

The Vasomotor Theory. The vasomotor theory depends upon 
the vasomotor processes and upon arterial hyperemia. In this 
theory certain groups of symptoms are explained also by venous 
or passive congestion, while still others are to be accounted for by 
weakened functional control. These changes may cause marked 
vascular contractions or the so-called angiospastic form. 

The Central Theory. ‘The central theory would prove the process 
as primarily in the brain substance, the principal factors being 
hyperemia or congestion of the brain cortex and meninges. Spritzer 
suggests that an excessive secretion of the choroid plexus is asso- 
ciated with either a functional or anatomical stenosis (partial or 
complete) of the foramen of Monro and a subsequent congestion 
of the brain. Deyl believes a swelling of the hypophysis to be the 
underlying factor. Quincke holds that an angioneurosis causes 
increased brain-pressure and Schulke introduces the colloid theory 
in attempting to account for too much brain substance for the skull 
capacity. However interesting these points may be they are 
entirely hypothetical, and careful histological-anatomical exami- 
nations have not confirmed them. 

The Toxic Theory. The toxic theory presupposes some disturb- 
ance of metabolism, and most frequently mentioned is gout in its 
so-called neuroarthritic form, or a disturbance of the endocrine 
system, or a combination of both. 

ANALYsIs. Consideration of all these views leads to the con- 
clusion that the symptoms of migraine arise from stimulation of 
certain areas in the ‘central nervous system and that this stimu- 
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lation may be provoked in many ways: by pressure, by reflex 
stimulation or by circulation in the blood of certain toxic materials, 
the nature of which has not been satisfactorily determined. 

It is with the last named that our studies have been chiefly 
concerned. With this factor in view we have tried to find a possible 
source of poison. 


Possible contributory 
factors. 


—_ Age. Heredity. Ageatonset. Frequency of attacks. 


38 years Migraine;car- 20 years Every three or four Chronic tonsillitis. 
| cinoma | weeks 
24 years | Negative 22 years Two or three times a Astigmatism. 


wee 
| 56 years | Negative 18 years Everytwoorfour weeks Pyorrhea and _ dental 
| caries; cholelithiasis 
(operation three 
: years ago) ; eye trouble. 
| 32 years | Syphilis; tu- 18 years | Every two weeks Artificial menopause. 
| _berculosis 
| 45 years | Negative 20 years | Every ten days Pyorrhea, 
48 years | Tuberculosis 25 years Once a week Pyorrhea. 
36 years | Negative 14 years | Once in two weeks Cervical lymphangitis. 
| pyorrhea. 
40 years | Carcinoma 33 years | Once a week Goitre; cholelithiasis 
| (operation one year 
| ago); pyorrhea. 
33 years | Rheumatism; 26 years | Once or twice a week Spur in nose. 


chorea 

22 years | Tuberculosis Childhood Irregular, associated Astigmatism and stra- 
| with unusual mental bismus. 
| strain 


Routine urinalysis. Blood-pressure. 


oe Wassermann. | Blood count. 


Albumin Casts. Indican.) Systolic. | Diastolic 


Negative | Normal 
Negative Normal 
Negative Normal 
Negative Normal 
Negative Normal 
Negative Normal 
Negative | Normal 
Negative Normal 
Negative Normal 
Negative Normal 


++i 
itit 


In each case a careful study has been made of the gastric contents 
and the feces. The problem of nitrogen retention was studied by 
the quantitative estimation of urea in the blood, and the kidney 
function was investigated by the tests which have been accepted 
as most dependable, 7. ¢., the phthalein and the Mosenthal test 
diet. 

To eliminate other possible factors and to round out a complete 
study of the case we have included the Wassermann test, the blood 
count and routine urinalysis. A careful history has been taken of 
each patient and a thorough physical examination made in a search 
for predisposition and for an exciting cause. 

In the course of the physical examination we have noted that 
many cases of migraine run an abnormally high blood-pressure 


1 
2 
3 
4 
5 
6 
7 
8 
9 
| ‘ 
| Sp. or. 
| 100 | 74 
| 92 | 62 
| | 176 | 93 
| 101 65 
116 } 72 
| 120 75 
100 | 70 
113 | 69 
113 | 68 
| 118 | 72 
| | 
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during the attack; therefore, we have made a careful study of this 
particular phase of the subject, estimating the blood-pressure both 
during and between the attacks. 

It has been interesting as well as significant to find that each 
case having frequent and severe attacks of migraine shows, then, 
some abnormality of the stool, usually putrefaction, with an alternation 
of blood-pressure, and these are usually accompanied by delay of 
kidney function with some disturbance of nitrogen output. 


Examination of 


Chlorides. Nitrogen. Blood 
Fluids. — Result. | 
: Day. Night. Day. Night. Kidney — 
function 
1 | 23 864,170 1034, Normal 9.67 1.161.680.90 4.95 0.55 2.38 1.40 Normal 85 
2 8 1448 620 2068 Poor 7.30 0.50 1.90 0.30 11.60 0.80 8.00 1.30 Poor 890 
3 8 10746701744 Fair 5.47 0.50 3.90 12.00 1.10 0.13.0.20 Poor 240 
4 14 11406401780 Fair 3.30 0.29 2.040.32 5.010.444.160.65 Poor 160 
5 | 23 804 620 1424 Poor 5.50 0.69 1.98 0.32 5.640.706.010.97 Fair 120 
6 | 17 11785801758 Normal 5.300.44 2.610.45 6.60 1.706.500.9090 Normal 119 
7 6 902.603 1532 Poor 9.49 0.78 1.600.39 5.230.803.210.51 Fair 300 
6 1378 550 1928 Poor 6.33 0.46 1.18 4.96 4.96 0.36 1.760.32 Poor 280 
9 | 18 10867221808 Normal 4.670.403.820.40 3.69 0.342.020.28 Normal 310 
10 13 680692 1372 Poor 4.48 0.65 3.800.54 3.73 0.54 4.130.59 Poor 230 
Renal function. 
Phenolsulphonephthalein 
my test. Gastric contents. Feces. Results. 
Ist hour. 2d hour. Total. 
1 18.0 8.5 26.5 Hyperacidity (mild) Putrefaction Improved. 
2 14.0 15.5 29.5 Normal Putrefaction Improved. 
3 21.0 16.5 37.5 Normal Putrefaction Improved. 
4 14.0 8.0 22.0 Normal Putrefaction Improved. 
5 22.0 17.5 39.5 Normal Putrefaction Improved. 
6 27.5 13.5 41.0 Normal Acid fermentation | Improved 
7 28.0 15.5 43.5 Hypersecretion Putrefaction Improved. 
s 11.0 10.5 21.5 Normal Putrefaction Not improved. 
9 41.0 15.5 56.5 Normal Putrefaction Improved. 
10 14.5 12.5 27.0 Normal Acid fermentation | Not treated. 


Our own clinical observations confirm those of other investigators 
who find unusually high blood-pressure readings during the attack 
and varying blood-pressure readings in the intervals of the attack, 
either high or low. 

We have further found that this variation of blood-pressure 
between attacks corresponds with the findings in the®stool. For 
instance, a persistently low blood-pressure reading is apt to be 
associated with an excessively putrefactive movement, and as the 
stool condition is corrected, the attacks are less in frequency and 
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severity, and some cases show improvement in pressure between 
attacks. 

What, then, is the source of the irritation? Our next work oi 
this will be an attempt to find the possible toxin—whether or not 
it is a chemical poison contained in the putrefactive stool. 

We propose from now on to investigate in each case the abnormal 
chemical elements in the stool with reference to the blood-pressure 
findings and the kidney retention; and while still feeling that the 
problem of each case is an individual one, we are hoping that some 
useful suggestions for treatment in general may be derived from 
our further work. 

The laboratory work was done in the laboratory of the Woman’s 
Hospital of Philadelphia, under the direction of Dr. Berta O. 
Meine, director of the laboratory. 


TWO CASES OF GAUCHER’S DISEASE IN ADULTS: A STUDY 
OF THE HISTOPATHOLOGY, BIOLOGY AND 
CHEMICAL FINDINGS. 


By F. MAnpLeBaum, M.D., 


DIRECTOR OF LABORATORIES, MOUNT SINAI HOSPITAL, NEW YORK. 


Up to the year 1916 only nineteen cases of Gaucher’s disease had 
been reported in which the diagnosis was established by histological 
examination. An abstract of these cases may be found in a paper on 
the subject by Mandlebaum and Downey in the Folia Hematologica, 
February, 1916. Since that time the available literature reveals 
but two authentic cases. The first, reported by Dr. Frank A. Evans, 
May, 1916, occurred in a boy four years and eleven months of age 
with a history of splenic enlargement beginning at the age of two 
years, accompanied by frequent attacks of epistaxis. The histo- 
logical examination of the spleen and other hemopoietic organs is 
typical of Gaucher’s disease. The second case was described by 
Dr. Mark S. Reuben, January, 1918. The patient, a boy, aged 
two years, presented the clinical picture of Gaucher’s disease, and an 
examination of the splenic pulp removed by aspiration revealed the 
characteristic cells. As a rule, clinicians are opposed to probatory 
puncture in cases of splenic hypertrophy on account of the danger 
of hemorrhage, but the diagnosis in suspected cases of Gaucher’s 
disease may always be established if the typical cells are found in the 
aspirated fluid. This diagnostic procedure was employed for the 
first time in Gaucher’s disease by Bernstein who found the char- 
acteristic cells just before splenectomy, the diagnosis being cor- 
roborated subsequently by histological examination of the spleen. 
The cases reported by Knox, Wahl and Schmeisser in January, 
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1916, as Gaucher’s disease, have no resemblance whatever to that 
disease and should not have been classified as such. The reasons for 
excluding these cases from the group under consideration have been 
published by Downey and the writer. Two cases of splenic hyper- 
trophy occurring in sisters, five and seven years of age, respectively, 
were reported in March, 1917, by De Lange and Schippers as prob- 
able instances of Gaucher’s disease, despite the fact that the patho- 
logical examination of both spleens removed at operation showed a 
total absence of the large cells and other characteristic features of 
that disease. One year later the authors again described the same 
cases, stating frankly that their original interpretation was incorrect 
and also admitting their inability to classify the cases.' 

On account of the infrequency of Gaucher's disease and the uncer- 
tainty in the minds of some authors regarding its pathology a further 
attempt to establish the disease on a firm anatomical basis will be 
made. In the following report of two cases recently observed and 
studied, some disputed questions relating to the histogenesis of the 
large cells found in the hemopoietic organs will be discussed, also the 
chemical nature of the substance present in these cells. 

The clinical and diagnostic features of the disease have been 
described so often in previous papers that it appears unnecessary 
to present them in detail at this time, excepting to state that the 
disease usually begins in infancy or childhood and is characterized 
by a progressive enlargement of the spleen and subsequently of the 
liver, a discoloration of the skin of the exposed parts of the body, a 
peculiar thickening of the conjunctive, a tendency to hemorrhages, 
such as epistaxis or bleeding from the gums, and a definite leuko- 
penia. The superficial lymph nodes are not enlarged, jaundice does 
not occur and ascites is rare. The disease is distinctly chronic and 
terminates as the result of a complicating affection. The organs 
involved are the spleen, liver, lymph nodes and bone-marrow, the 
distinctive feature being the presence in each of these organs of large 
cells showing a peculiar type of cytoplasm not exactly duplicated in 
any other pathologic condition. 

Case I.—The patient, a married woman, aged forty-one years, 
a native of Austria, was admitted to the Mount Sinai Hospital, 
service of Dr. Morris Manges,? November 16, 1915. The family 
history is negative; no brothers or sisters had any similar disease. 
The patient is the mother of three children. An operation had been 
performed at the Presbyterian Hospital in August, 1908, for an 
abscess of the anterior abdominal wall just below the umbilicus. At 
that time the spleen, which had been enlarged since an attack of 


1 A discussion of alleged cases of Gaucher's disease reported prior to 1913 and not 
substantiated by microscopic examination may be found in the paper by Brill and 
Mandlebaum. 

2To Dr. Manges and to Dr. Lilienthal, who subsequently operated upon the 
patient, I am greatly indebted for the privilege of using their clinical records. 
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malaria in her sixth year, extended from below the tip of the tenth 
rib on the left side to 4.5 em. to the right of the umbilicus, and 
seemed to descend into the pelvis. The surface was smooth and hard; 
the left border could not be determined. Both legs were covered 
with black and bluish spots, the patient was poorly nourished and 
anemic and the temperature occasionally rose to 102°. Blood 
examination at this time showed 3,200,000 red cells, 2000 leukocytes, 
hemoglobin, 80 per cent. A later count showed 5000 leukocytes, 
polymorphonuclears 53 per cent., lymphocytes 47 per cent., hemo- 
globin 50 per cent. Polychromatophilia was noted and six normo- 
blasts and one megaloblast were seen in a count of 300 leukocytes. 
The patient was discharged, after five weeks, with the diagnosis of 
chronic interstitial splenitis. 

On admission to Mount Sinai Hospital the patient complained 
of pain in the left hypochondrium and precordial region, cough, 
night-sweats, fever of four weeks’ duration and blood-tinged sputum 
for one day. She had lost more than twenty pounds in weight in 
the course of ten years. The physical examination revealed, in 
addition to systolic heart murmurs at the apex and over the aortic 
area, an enormously enlarged and movable spleen reaching into the 
pelvis. The hand can be placed between the spleen and the costal 
margin and a notch felt high up. The edge is rounded, the surface 
smooth; no tenderness. The liver extends from the fifth intercostal 
space obliquely downward into the right iliac fossa; the edge is 
thin and sharp, the surface smooth, hard and tender. A pale 
brownish discoloration of the skin of the face is noted, especially on 
the forehead; the entire abdomen shows a brown pigmentation, also 
the lower extremities. In some places, chiefly above the malleoli, 
the color is brownish black, and on the thighs numerous rounded 
spots, brown in color and one-half inch in diameter, are seen. Some 
of the lesions on the legs are evidently the result of hemorrhagic 
pustules. The superficial lymph nodes are not appreciably enlarged, 
but a few nodes can be felt in both axillary regions. There is no 
thickening of the conjunctiva, but a few minute petechie seen in 
both eyes disappeared after four days. For a few days a positive 
reaction for blood was obtained in the semifluid stools. At this time 
the hemoglobin was 54 per cent.; red cells, 2,720,000; leukocytes, 
2600; polymorphonuclears, 58 per cent.; lymphocytes, 38 per cent.; 
mononuclears, 4 per cent.; normoblasts, 4 per cent. Subsequently 
5 megaloblasts were seen in making a count of 100 leukocytes and 
poikilocytosis and polychromatophilia noted; one month later 
myelocytes, 5 per cent., were counted. An examination of the blood 
for total cholesterin showed 0.11 per cent. The Wassermann 
reaction was negative. At this time the patient had a severe epi- 
staxis and several attacks followed during the next week. Bone 
tenderness over the sternum and ribs was also noted. On January 
30, 1916, the hemoglobin was 48 per cent.; red cells, 2,688,000; 
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leukocytes, 1400. The general condition remained about the same 
and the patient left the hospital a week later. The discharge diag- 
nosis made by Dr. Manges was: “Splenomegaly, Gaucher type.” 

The patient was readmitted on March 2, 1916, complaining of 
dragging pains in both legs. The physical examination shows 
marked pulsation in the suprasternal notch, mitral and aortic mur- 
murs, a huge spleen and liver, intense skin pigmentation and 
palpable lymph nodes in both inguinal regions and axille. The 
blood examination shows hemoglobin, 60 per cent.; red cells, 
4,720,000; leukocytes, 2800; polymorphonuclears, 34 per cent.; 
lymphocytes, 60 per cent.; mononuclears, 6 per cent. Anisocytosis, 
poikilocytosis and basophilic stippling are noted. 

On March 14 a lymph node was excised from the right axilla 
and submitted to me for histological examination. The report was: 
“Chronic fibrosis. A few large reticular phagocytic cells filled with 
pigment are present. These have a similarity as far as shape and 
size are concerned to the large cells found in Gaucher's disease. A 
positive diagnosis cannot be made. The axillary nodes in the 
reported cases of Gaucher’s disease frequently contain but few 
large characteristic cells.’’ The blood at this time showed a total 
cholesterin of 0.0875 per cent.? The patient refused to be operated 
upon and left the hospital on April 6, 1916. 

She returned to the hospital May 1, 1916, with no pronounced 
changes in her general condition, and a splenectomy was performed 
by Dr. Howard Lilienthal on May 29, 1916. A twelve-inch longi- 
tudinal incision was made from one inch below the xiphoid to one 
and one-half inches above the os pubis and a six-inch oblique incision 
running into the left hypochondriac region at an angle of 75 degrees 
from the first incision. The spleen occupied the entire left side of the 
abdomen and part of the right, covering the left lobe of the liver 
and a portion of the right lobe. The liver was markedly ptosed so 
that its lower border occupied part of the pelvis. The spleen was 
easily removed, the entire operation lasting thirty-seven minutes. 
Immediately afterward a transfusion was performed, the patient 
receiving 400 c.c. of blood. The postoperative history was unevent- 
ful and the patient was out of bed on the ninth day. On the day of 
operation the blood showed hemoglobin, 55 per cent.; red cells, 
2,200,000; leukocytes, 12,000; polymorphonuclears, 62 per cent.; 
lymphocytes, 36 per cent.; mononuclears, 2 per cent. After trans- 
fusion the hemoglobin was 60 per cent.; red cells, 2,420,000; leuko- 


3 The cholesterin content of the blood in many affections of the spleen or liver, 
especially when accompanied by non-obstructive icterus, such as Banti’s disease, 
pernicious anemia and some forms of splenomegaly with blood changes, is either 
normal, or decidedly less than normal, in amount. Such is the case in Gaucher's 
disease. After splenectomy the cholesterin content is always elevated for a certain 
period, but returns slowly to normal. No particular clinical value can be attached 
to these findings in Gaucher's disease, on account of the limited number of observa- 
tions, 
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cytes, 13,600; polymorphonuclears, 90 per cent.; lymphocytes, 
10 per cent.; many normoblasts and megaloblasts. The blood 
picture was practically unchanged while the patient remained in the 
hospital and a moderate leukocytosis of from 7000 to 21,000 per- 
sisted, with a fairly normal ratio of lymphocytes to polymorpho- 
nuclears. The patient gained thirteen pounds in weight and was 
discharged on July 4, 1916. 

Hisro.oaicaL ExamMInaTION. The spleen directly after removal 
weighs 4250 grams (nine pounds six ounces) and measures 38 cm. 
in the long axis; width at upper pole 16 cm., at lower pole 21 em., 
average thickness 9 em. The general appearance is that of an 
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Fic. 1.—Section of spleen. In upper field are two dilated venous sinuses con- 
taining large cells and red blood cells. Alveoli filled with large cells are seen below, 
also collections of normal pulp cells. X 400. 


enormously hypertrophied spleen with a well-marked notch. The 
large vessels are greatly dilated but appear normal otherwise. One 
small lymph node is seen at the hilus. The surface is dark purplish 
in color, but a cut section shows a somewhat brownish hue. Very 
minute yellowish dots are seen on the cut surface, also small hemor- 
rhagic areas with yellowish markings. These areas protrude slightly 
above the cut surface and have an average diameter of 0.5 cm. A 
few red infarcts of small size are also noted. There is no apparent 
increase of connective tissue. Stained smears made from the 
freshly cut surface show numerous large, multinucleated cells char- 
acteristic of Gaucher’s disease. 
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Frozen sections were made at once from the fresh spleen and 
stained with Sudan III and Nile blue, but no trace of fat or lipoid 
substances could be found. Examination of frozen sections with the 
polariscope failed to show any anisotropic bodies. 

Blocks of tissue were preserved in alcohol, Zenker’s solution, for- 
malin and Helly’s fluid, and the sections stained by a large variety of 
methods. The sections show the typical picture so often described 
in the genuine cases of Gaucher’s disease. The pulp is almost en- 
tirely replaced by large, round or oval, alveolar spaces containing 
the characteristic cells. Many of these spaces are dilated venous 
sinuses bounded by a narrow band of connective tissue and par- 
tially lined with flattened endothelial cells. In addition to the large 
cells one also sees numerous red blood cells. Other alveoli contain 
ovly large cells and are bounded by delicate connective-tissue septa 
with no endothelial lining (Fig. 1). Many adjoining sinuses com- 
municate with each other and in some situations the wall is troken 
and the sinus communicates directly with the pulp. The Malpighian 
bodies are diminished in number and those present are moderately 
hypertrophied. Small collections of normal pulp cells are crowded 
between the dilated sinuses. A small amount of bright yellow pig- 
ment is found in the sections. This is in form of minute crystals 
lying free or contained in small reticular cells. The pigment gives 
a positive reaction for iron. There is no positive evidence in these 
sections that the Gaucher cells are phagocytic for erythrocytes. A 
few multinuclear cells resembling megakaryocytes are seen here and 
there. 

Although an examination for the presence of fat or lipoids had 
been made on frozen sections of fresh spleen with a negative result, 
as mentioned above, additional polariscopic and microchemical 
tests were made on frozen sections of the tissue fixed in formalin. 
These tests were uniformly negative, confirming the statement 
repeatedly made that lipoid substances cannot be found in the 
Gaucher cells by microchemical methods. 

Sections of the small iymph node found at the hilus of the spleen 
present the typical picture described in this disease and show a 
moderately advanced involvement. Large cells are seen in consider- 
able number, but the lymph-adenoid tissue is only partially replaced 
by these cells. The individual follicles are still clearly outlined, 
principally those near the cortex, and no marked activity is seen in 
the germinal centers. The sinuses are moderately dilated and con- 
tain lymphocytes, erythrocytes and pigmented cells. The pigment 
is both crystalline and amorphous in character, of a brownish- 
yellow color and is seen along the trabeculz, in the fixed cells of the 
reticulum and in the sinuses. Only a small number of pigment 
granules give a positive reaction for iron, the crystalline form being 
negative. 

From this brief description of the spleen and lymph node it may 
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be seen that the histopathology is typical of Gaucher’s disease. In 
order to avoid repetition the structural details of the large cells will 
be described later in connection with a consideration of their origin 
and nature.‘ 

Case II.—The patient, male, aged thirty-seven years, a native of 
this country, was admitted to Mount Sinai Hospital, service of 
Dr. A. A. Berg,’ January 14, 1918. Both parents and several 
brothers died of causes unknown to the patient; one brother alive 
and well. At the age of twenty-five he consulted a physician for 
diffuse abdominal pain and was told that “something was beginning 
to grow” in his abdomen. The pain ceased soon afterward, and he 
experienced no further abdominal symptoms for ten years. Then 
he noticed a gradual enlargement of the abdomen, accompanied by a 
dragging sensation. The only other complaint was frequent attacks 
of epistaxis, at times profuse in character. Four months before 
admission he began to have sharp pains in the left hypochondrium, 
radiating to the shoulder and extending over the entire abdomen. 
The heavy, dragging sensation persisted. No history of fever or loss 
of weight. 

The physical examination on admission reveals a well-developed 
though slightly emaciated man with a markedly protuberant ab- 
domen. The spleen is greatly hypertrophied; the lower pole felt 
midway between the umbilicus and the left anterior superior spine. 
A distinct notch is felt a few inches below the costal margin, the edge 
is sharp, the surface smooth, not tender, and the organ moves 
freely with respiration. The liver is not apparently enlarged and 
cannot be palpated. A distinct fluid wave is elicited in the abdomen. 
The skin of the face is somewhat dark in color and many brownish 
colored patches and scars are seen on the legs. The superficial 
lymph nodes are not distinctly enlarged, but a few soft nodes are 
palpable in the axille. A distinct conjunctival thickening is present 
in each eye on both sides of the cornea. The Wassermann reaction 
is negative. The blood on examination shows hemoglobin, 35 per 
cent.; red cells, 3,500,000; leukocytes, 9000; polymorphonuclears, 
52 per cent.; lymphocytes, 46 per cent.; mononuclears, 2 per cent. 
Poikilocytosis and anisocytosis are noted, but no nucleated erythro- 


‘The patient again entered the hospital on April 5, 1918 (two years after the 
splenectomy), complaining of pain in the right thigh and loss in weight. Her general 
condition had improved after the operation, the epistaxis had not returned, the pain 
in the legs disappeared and she gained in weight. On admission it was noted that 
the skin pigmentation was less prominent and of lighter color. The cervical, axillary 
and inguinal lymph nodes are small but palpable. The liver extends from the upper 
border of the fifth rib to 15 em. below the costal margin; surface and edge slightly 
irregular. Some tenderness of long bones and sternum noted. Hemoglobin 68 per 
cent., red cells 3,600,000, leukocytes 7500, polymorphonuclears 55 per cent., lympho- 
cytes 36 per cent., mononuclears 6 per cent., transitionals 2 per cent., eosinophiles 1 
per cent., a few normoblasts. Total cholesterin 0.194 per cent. 

5 I am deeply indebted to Dr. Berg for his kindness in permitting me to study this 
case and for the use of the clinical data. 
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cytes are seen. Examination for total cholesterin shows 0.108 per 
cent. 

Both Dr. Brill and the writer, who were asked to examine the 
patient, concurred in the diagnosis of Gaucher’s disease. 

Five days after admission a splenectomy was performed by Dr. 
Berg. A long transverse incision was made parallel to the lower edge 
of the ribs from the midline downward and outward as far as the 
costovertebral angle, and upon opening the abdomen more than a 
liter of bloody fluid escaped. Many dense adhesions were found 
between the spleen and omentum, prolonging the time of operation. 
Drainage of the wound was made. A blood transfusion of 600 c.c. 
was then performed and the patient reacted satisfactorily. On the 
following day the blood showed hemoglobin, 50 per cent.; red cells, 
3,776,000; leukocytes, 28,800; polymorphonuclears, 80 per cent.; 
lymphocytes, 17 per cent.; mononuclears, 3 per cent.; many 
normoblasts but no megaloblasts. Two days later the blood picture 
was practically the same but the leukocyte count fell to 23,600. 
For ten days the patient’s condition remained satisfactory, then the 
temperature rose to 105° following a chill, and a considerable amount 
of serous fluid escaped from the drainage opening. The patient's 
condition from this time became steadily worse, and two days later 
the original wound opened spontaneously. This was again sutured, 
but the patient continued to have high temperature, and died 
February 6, 1918. Examination of blood for total cholesterin four 
days before death showed 0.132 per cent. 

HisroLtocicaL Examination. The spleen immediately after 
removal weighs 3500 grams (seven pounds eleven ounces) and 
measures 25x 18x12.5 cm. The general configuration of the organ 
is retained. There are four notches on the anterior border and two 
on the posterior border. A number of large omental adhesions 
are seen in the neighborhood of the hilus. The surface is smooth 
but marked by numerous small, globular elevations which project 
slightly above the surface. These correspond to small hemorrhagic 
areas seen upon cross-section of the organ. The color on section 
is grayish or purplish brown, the consistency firm, the surface 
rather smooth but dotted with innumerable semitranslucent areas 
measuring about 1 mm. in diameter. A number of rounded hemor- 
rhagic areas with central necrosis are seen on the cut surface, vary- 
ing from 1 to 4 em. in diameter. The Malpighian bodies cannot be 
recognized. At the hilus a few dark red lymph nodes are seen. 
These measure from 0.5 to 2 em. in diameter. 

Smears made from a freshly cut surface show many character- 
istic large cells with multiple nuclei. Frozen sections were made 
from the fresh spleen and stained with Sudan III and Nile blue, but 
no lipoid substances or fat could be found. Polariscopic examina- 
tion for double refracting substances was also negative. The 
histological picture as seen in paraffin sections is almost identical 
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with that described in the previous case, and therefore requires no 
detailed description. Microchemical tests for fat or lipoids made 
on frozen sections of the spleen fixed in formalin were uniformly 
negative. A small amount of pigment is seen in the trabecule and 
in the walls of the larger bloodvessels. 

PosrMoRTEM EXAMINATION. This was performed five hours 
after death by Dr. William Thalhimer. The body is that of a poorly 
nourished man, with a peculiar brownish color of the skin. Numer- 
ous dark brown, circular areas of pigmentation are seen on both legs. 
A long incision in the left hypochondrium extends from below the 
free border of the ribs in the median line downward and outward to 
the costovertebral angle. 

Heart: Normal. 

Lungs: Normal in size and appearance; crepitation throughout; 
several firm, dark areas 1 to 2 em. in size just below the pleura. 

Thymus: Fatty remains only are present. 

Tracheobronchial lymph nodes: Considerably enlarged, soft, 
pinkish color on section, succulent. 

Abdomen: About 500 ¢.c. thin, bloody fluid present. Peritoneal 
surfaces smooth and glistening everywhere. The splenic vessels 
are ligated with heavy silk and are in good condition. <A thin layer 
of fibrin is seen in this region, but no other exudate is found. 

Liver: Weight, 2040 grams; right lobe measures 23 x 19 x 10.5 
em.; left lobe, 17 x 14x 4.5 em. The surface presents a peculiar 
grayish-brown color; slightly increased resistance to knife on sec- 
tion; cut surface is pale, succulent and broken up into small islands 
by increased connective tissue. Nearly all of the radicals of the 
portal vein are completely filled with slightly adherent mixed 
thrombi, red and white. The portal vein is completely filled by a 
recent dark red, slightly mixed, adherent thrombus, lamellated in 
places and very soft. The thrombus extends up the portal vein 
into all its radicals and down into the splenic vein, which is com- 
pletely filled as far as its ligated end. It extends down as far as the 
openings of the large mesenteric veins into the portal, but does not 
extend into the mesenteric veins proper. The gall-bladder is some- 
what enlarged, densely adherent to the transverse mesocolon, causing 
a slight constriction of the duodenum and contains one small rounded 
calculus. The bile ducts appear normal. 

Kidneys: Normal size, capsules not adherent, surface pale and 
smooth; on section, somewhat cloudy. 

Adrenals: Slightly smaller than normal; medulla, dark brown 
in color. 

Esophagus: Normal. 

Stomach: Enormously distended with gas. The veins contain 
no thrombi; mucosa, hemorrhagic in places. 

Intestines: Mucosa of duodenum studded with small, bright red, 
hemorrhagic areas; same condition present in entire length of small 
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and large intestine; mucosa slightly edematous; lymphoid follicles 
and Peyer’s patches normal in size and appearance. 

Abdominal lymph nodes: Mesenteric and retroperitoneal lymph 
nodes enlarged to about twice the normal size; soft, succulent, 
pinkish color on section. A small calcareous deposit is seen in one 
mesenteric node. 

Pancreas: Normal. 

Bone marrow of vertebre: Dark red in color, soft in consistency. 

HistotogicaL EXAMINATION. Blocks of all the organs removed 
were fixed in a large variety of fluids and paraffin sections were 


studied. 


Fic. 2.—Section of liver. Large cells in the inte lobular connective-tissue spaces 
on the right. Columns of normal liver cells on the left, also large cells in the sinusoids. 
x 400. 


Liver: Although this organ is not enlarged, contrary to the rule in 
cases of Gaucher's disease, the picture is typical. With low magnifi- 
cation one sees an enormous increase of interstitial connective 
tissue, giving the appearance of a fibrosis. With higher power, 
large masses of Gaucher cells are seen in the meshes of the inter- 
stitial tissue and also invading the peripheral portions of the lobules 
(Fig. 2). The large cells are also found in many of the sinusoids, but 
the stellate cells of Kupffer are not involved in the process. The 
individual hepatic cells are quite normal. A few masses of brownish 
pigment are seen here and there, especially in and near the walls of 
some of the larger bloodvessels. The thrombotic process in the 
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portal vein and its branches shows definite organization with the 
presence of many young fibroblasts. The fatal termination may be 
attributed, without question, to the extensive portal thrombosis. 

In some of the livers that we have examined the recognition of the 
characteristic large cells is a matter of some difficulty, and it has 
been frequently necessary to employ special stains for their detection. 
In this case, however, the individual cells are quickly and easily 
detected by the usual staining methods, even in those places where 
a large number of the cells are compressed into extensive fused 
masses. 


i 


Fic. 3.—Section of retroperitoneal lymph node showing several alveolar spaces filled 
with large cells, also areas of. normal pulp cells. X 400. 


Lymph Nodes: The degree of involvement varies in the different 
regional groups. The mesenteric and retroperitoneal nodes as well 
as the nodes at the hilus of the spleen and along the splenic vein 
show an advanced process, the nodes at the hilus of the liver a 
slighter degree of involvement, while the tracheobronchial and 
esophageal nodes present only an early stage. The nodes in which 
the process is far advanced show an almost complete disappearance 
of normal lymphadenoid structure, the entire node being replaced 
by the characteristic large cells (Fig. 3). Here and there in these 
nodes the remnants of a follicle may be seen, usually in the cortical 
zone. In one of the nodes at the hilus of the spleen, however, one 
portion was quite normal in appearance, while the remaining part 
showed a high degree of involvement, the cells here being fused 
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into long strands and large syncytial masses. In some of the retro- 
peritoneal nodes the cells are of enormous size, and in one of these 
cells twenty-one nuclei were seen. The largest number hitherto 
recorded in a single cell is thirteen. In none of the nodes examined 
do the germinal centers show any abnormal activity, such as is 
frequently noted in cases occurring in infants or children. The 
quantity of pigment is variable, a large amount being seen in the 
esophageal and tracheobronchial nodes, in the nodes at the hilus 
of the spleen and along the splenic vein, and only a few granules in 
the mesenteric and retroperitoneal nodes. A positive iron reaction 
is obtained in some of the pigment only. 

Bone-marrow: The large cells are seen singly and in extensive 
groups and present the general characteristics noted in the other 
hemopoietic organs. No pigment is seen. 

Other Organs: A careful microscopic examination was made of 
the heart, aorta, lungs, thymus, kidneys, adrenals, pancreas and 
intestines. No Jarge cells could be found in any of these organs, 
corroborating the findings in all previous authentic cases. 

The lymph-adenoid tissue of the small intestine was found to be 
normal, but some pigmentation of the muscle fibers was seen. This 
observation has been made in other cases. The thoracic and ab- 
dominal aorta were carefully studied but no cellular changes were 
found. 

The second case, therefore, is a typical instance of Gaucher's 
disease, conforming in its pathological aspects with eleven other 
cases which the author has had the opportunity of studying histo- 
logically. 

THE PRESENCE OF LARGE CELLS IN OrnER ConpiTions. Before 
proceeding to a description of the typical cells of Gaucher's disease 
a few remarks on other conditions accompanied by the presence 
of “large cells’”” may result in a clearer conception of the entire 
problem.* 

It has been shown by numerous investigators that certain groups 
of cells, notably the reticular cells of the hemopoietic organs, are 
susceptible to the effects of various agents, bacterial, toxic, meta- 
bolic or chemical, the type of reaction depending in each case upon 
the nature of the irritant concerned. Thus, Mallory, in 1898, 
described certain cellular changes in the spleen, lymph nodes, bone- 
marrow and liver in cases of typhoid fever. He called the cells 
involved in this process “endothelial leukocytes’ and recognized 
the biological importance of these cells reacting as a group to a 
definite toxin. 

The tubercle bacillus is another agent capable of producing cellular 


® The author may be pardoned in the following portion of the paper for referring 
rather extensively to the article on Gaucher's disease by Mandlebaum and Downey, 
inasmuch as no copies of the Folia Hematologica have been recejved in this country 
since the article was published, 
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reactions in this group of cells, especially in the spleen and lymph 
nodes. The cellular hyperplasia in the spleen in splenomegaly due 
to tuberculosis may be a prominent histological feature. In fact, 
two cases of this nature have been incorrectly classified in the litera- 
ture as instances of Gaucher’s disease, and the material from two 
additional cases, in which the diagnosis of Gaucher's disease had 
been suggested, has recently been submitted to the author for study. 
It should be mentioned here, however, that two typical cases of 
Gaucher’s disease have been reported in which foci of tuberculosis 
have been noted (Schlagenhaufer, Erdmann and Moorhead). These 
two cases conform in all respects to the other authentic cases un- 
accompanied by tuberculosis, and the tuberculosis here is evidently 
a superimposed process. 

The injection of carmine or acid colloidal dyes into animals pro- 
duces changes in the same specific group of cells, as shown by Kiyono 
and others, the cells having received different names by the various 
authors who have worked on the subject. These cells, the “ histio- 
cytes” of Kiyono and Aschoff, the “pyrrhol cells” of Goldman, the 
“resting wandering cells” of Tschaschin, the “macrophages” of 
Evans, are the fixed cells of the reticulum of the hemopoietic organs, 
the free cells derived from the reticulum, the Kupffer stellate cells 
of the liver, the clasmatocytes of loose connective tissue and the 
lymphoid cells of the milky patches of the omentum. The reaction 
of these cells in vitally stained animals has been fully described in 
the literature. This specific group of cells has been termed “ endo- 
thelialer Stoffwechselapparat”’ by Landau and Aschoff. 

The cells just mentioned are practically identical with the cells 
involved in storing lipoids in animals fed upon fatty substances or 
cholesterin, as shown by Anitschkow, and a striking resemblance 
to the lesions found in Gaucher’s disease has been noted in these 
animals. The similarity is so marked, in fact, that Aschoff called 
the condition “pseudo-Gaucher.” Anitschkow calls all the cells 
involved in this process “cholesterinesterphagocyten.” 

Experimental bacteremia, as shown by various authors, is often 
followed by marked activity of the reticular cells, as well as phago- 
cytosis, the extent of the process and the type of cell involved 
depending upon the organism employed and the conditions of the 
experiment. 

In 1912 Schultze called attention to important cellular changes in 
a case of diabetes associated with lipoidemia. In this case and in 
two cases of a similar nature subsequently published by Lutz the 
cellular reactions were limited to the spleen, but Lutz described areas 
of cholesterin cells in the aorta of his first case, recalling the lesion 
produced in the animal-feeding experiments of Anitschkow. In a 
case of the same type reported by Williams and Dresbach large 
cells were found in the liver and lymph nodes, in addition to the 
cellular hyperplasia in the spleen, and certain striking changes were 
seen in the adrenals suggesting those described by Antischkow in 
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his animal experiments. Following Schultze’s publication, in which 
he noted the resemblance to Gaucher’s disease but erred in stating 
that the large cells of Gaucher's disease undoubtedly contain lipoid 
substances, the subject has been somewhat confused and some 
authors have reported as instances of Gaucher’s disease, other 
morbid processes accompanied by the presence of “large cells.” 

From what has been said above it is apparent that various factors 
may be concerned in the production of large cells; also, on purely 
biological grounds, that the histopathology and microchemical 
features of these cells must depend in each instance upon the etio- 
logical factor concerned. And it is also evident that all diseases or 
conditions in which large cells are found are not cases of Gaucher's 
disease. In cases of diabetes associated with lipoidemia, for instance, 
or in animals fed upon fatty substances, the large cells present histo- 
logical and chemical characteristics never seen in Gaucher's disease 
or in the cells concerned in vital staining, one of the most striking 
features in the diabetic cases and in the animal experiments being 
the presence of anisotropic bodies and lipoid substances in the large 
cells. These substances are never found in true cases of Gaucher’s 
disease, as we have repeatedly shown. 

An improper appreciation of the facts and observations just 
cited is one of the reasons for some of the errors in the diagnosis of 
Gaucher’s disease and the limited number of detailed histological 
and biological studies of all of the above conditions is in part 
responsible for the controversies regarding the origin and nature of 
the reacting cells. The clinical factors and the histopathology of 
Gaucher’s disease are characteristic and well-defined, and this 
disease should never be confused with other conditions. In our 
previous article we said that “the description of a single case may 
readily serve, with minor variations, as the basis for all the genuiné 
cases reported,” and this statement may with propriety be repeated 
again. 

Tue LarGe or Gaucner’s Disease. Following the first 
contribution to the subject in 1882 by Gaucher, considerable contro- 
versy has arisen in regard to the large cells, the chief discussion 
revolving about the question as to whether the cells are derived from 
endothelium or reticulum. The authors who have written upon 
the subject have been about equally divided on this point, and some 
have stated that the cells may originate from both sources. It is 
beyond the scope of this paper to present in detail all of the argu- 
ments brought forward by the various writers to prove their con- 
tentions, but the recent investigation of Mandlebaum and Downey 
seems to permit an accurate determination of the origin of the cells. 

The large cells show considerable variation in size, the average 
diameter being from 20 4 to 40», but occasionally cells of huge size 
are seen, three or four times as large as the average. They are round 
or oval in shape when more or less isolated, but when large com- 
pressed areas are found the cells are usually fused into long strands 
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or united as syncytial masses. The large cells show a strong affinity 
for acid stains which bring out clearly a network of fine fibrils running 
in a wavy, parallel course in the direction of the longitudinal axis 
of the cell. This gives to the cell its streaked or wrinkled appear- 
ance, but when the cell has been cut transversely to the main direc- 
tion of the fibrils the cytoplasm appears granular or stippled. In 
many of the cells one sees irregularly shaped or elongated, colorless 
areas bounded by the fibrils which have been crowded apart. The 
shape of these colorless spaces is an important point of distinction 
between the Gaucher cells and the cells seen in the diabetic lip- 
oidemia cases or in the animal-feeding experiments, for in the latter 
two conditions the colorless spaces or vacuoles are rounded. Fur- 
thermore, the characteristic streaked or wrinkled appearance of the 
Gaucher cells and their tendency toward fusion or the production 
of long bands are never seen in the lipoid cases; finally, multinuclear 
cells, common to Gaucher's disease, are never encountered in the 
diabetic lipoidemia cases. In addition to the cells just described, 
which are typical for the disease, other cells are seen with a more 
homogeneous cytoplasm and little or no evidence of fibrils or color- 
less spaces. As previously stated, the Gaucher cells never contain 
fat or lipoids, the microchemical and polariscopic tests for these 
substances being constantly negative. Glycogen, amyloid and 
oxydase are also absent and the cells remain unchanged after treat- 
ment with potassium hydrate or strong acids. Alcohol, ether, 
chloroform, aceton and xylol have no solvent action on the cyto- 
plasm of the large cells, for there is no change in the staining 
qualities after the use of these reagents, excepting that the fibrillar 
structure is rendered more prominent and the cells appear somewhat 
shrunken. 

* The nuclei, as a rule, are irregular in shape, small in proportion to 
the size of the cell, and eccentrically placed. Many contain a con- 
siderable amount of chromatin and appear dark. Cells with two or 
more nuclei are common and as many as twenty-one were counted 
in a single cell in the second case just reported. The cells with homo- 
geneous cytoplasm frequently contain nuclei which are larger than 
those just described, round or oval in shape, with one to three 
nucleoli. Other cells may show small, dark, pyknotie nuclei, 
apparently degenerating forms. Cell division by amitosis has been 
described by De Jong and Van Heukelom and by the writer. 

The amount of pigment in the large cells is variable. As a rule 
it is more abundant in the large cells of the lymph nodes than in 
those of the spleen or liver. A large amount is usually found when 
extensive hemorrhagic areas are present. While most of the pig- 
ment is located in the fixed cells of the reticulum and in the reticular 
macrophages a certain amount may be found in the characteristic 
large cells. Some cells may contain so many pigment particles 
that the character of the cell cannot be determined. The pigment 
is bright yellow or brownish in color and may occur in the form of 
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crystals or as rounded, dense masses. When seen in the latter form 
it usually gives a positive reaction for iron. A certain number of 
phagocytic cells are seen containing erythrocytes, but it is impossible 
to say definitely whether these are true Gaucher cells. In a former 
paper the author stated that the large cells were phagocytic for 
erytbrocytes, agreeing on this point with the claim made by Risel. 
In the subsequent studies made with Downey, however, this ques- 
tion could not be decided positively. A point in favor of the phago- 
cytic character of the large cells is the intense blue color in some of 
the cells when the staining reaction for iron ismade. This may be 
explained by a transformation in the cells of the hemoglobin prod- 
ucts after phagocytosis into a soluble and diffusible iron compound. 

Our observations on the histogenesis of the large cells were made 
chiefly in a study of the lymph nodes. These show different degrees 
of involvement in the various regional groups, and the process can 
be studied here with greater accuracy than in the spleen in which the 
lesion is usually so far advanced that the early changes may be more 
or less obscured. 

In lymph nodes showing an early stage of involvement the retic- 
ulum, excepting that which forms the walls of the sinuses, is hyper- 
trophied. In these nodes, as well as in the nodes with a more 
advanced process, the reticular cells of the sinus walls always 
remain normal and no large cells are seen within the lymph sinuses. 
The follicles are surrounded by a thick layer of cellular reticulum 
and the germinal centers contain large, phagocytic reticular cells. 
Isolated Gaucher cells are found here and there, and long bands of 
Gaucher tissue are seen directly continuous with the surrounding 
reticulum. 

In the nodes in which the involvement is far advanced the follicles 
or remnants of follicles are always surrounded by a ring or wall of 
large cells and in the center of the follicles large cells are seen. The 
process begins in a small group of large cells in the germinal center 
or at the periphery of the follicle. These cells spread until the 
follicle is almost surrounded, and the cells also spread outward from 
the germinal center In this way the follicle is gradually replaced 
by Gaucher cells and the lymphocytes gradually disappear. The 
significant fact, as shown by Downey, is that the Gaucher tissue 
occurs in those regions in which the veticulum shows distinct 
evidence of hypertrophy. The cellular reticulum in normal lymph 
nodes is very abundant in the germinal centers and a thick layer 
may surround the follicle. In both regions it changes its character 
very readily whenever the node is placed under abnormal conditions 

‘of any kind. Downey has shown by tracing strands of normal 
reticulum that they finally loosen up and assume the same identical 
structure as the Gaucher cells, proving beyond question that the 
Gaucher cell is merely modified cellular reticulum, that is, modified 
by the storage of some foreign substance taken up. This accounts 
for the apparent fusion of Gaucher cells into syncytial masses and 
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for the long cells, and also for a reduction in the amount of normal 
reticulum within the masses of Gaucher cells (Fig. 4). It must be 
noted that the disappearance of normal reticulum applies to its 
cells, for the fibers may be present in normal numbers, forming a 
close network around the Gaucher cells. Most of the reticular 
fibers are merely in contact with the surface of the cells, but some 
cells are found which contain fibers within their cytoplasm, as noted 
by Downey. This is also strong evidence that the Gaucher cells 
are modified reticular cells. During the progress of the disease most 
of the cells become detached from the fibers and become isolated 
cells. This often occurs in normal nodes and the reticular cells 


Fie. 4.—Section of lymph node at hilus of spleen. Near the upper border is a 
strand of normal reticulum which spreads out, assuming the structure of the cyto- 
plasm of the large cells. The character of the Gaucher tissue is seen in the syncytial 
masses. A sinus wall with normal ‘“‘endothelium”’ is seen at the upper border. 
Camera lucida drawing, Zeiss apochrom. obj. 4 mm., ocular 6. 


become free wandering cells. The reticular fibers may also disappear, 
probably owing to the fact that they have become separated from 
their cells. 

The so-called “endothelium” which lines the sinuses is absolutely 
normal. The present view is that this “endothelium” is really part 
of the general reticulum. The cells here in normal nodes are very 
active as phagocytes, often separate from their fibers and enter the 
sinuses as free cells (endothelial leukocytes of Mallory). Some 
reaction might be expected in Gaucher’s disease in this reticulum, 
but our study shows that this reticulum is always normal no matter 
how advanced the process. The Gaucher cells, therefore, are 
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certainly not of “ endothelial’ origin, and our material shows no 
evidence for the transformation of the reticulum bordering any of 
the sinuses of the lymph nodes into Gaucher tissue. 

It is difficult to say why the reticulum of the sinuses should show 
no reaction in Gaucher’s disease, but other analogous conditions 
are also difficult to explain. In the Anitschkow animals the feeding 
of cholesterin caused the appearance of lipoid-containing cells in 
the intima of the aorta, but the endothelium was unaffected. Simi- 
larly, in vital staining the reticulum forming the sinus wall is very 
active and reticular cells in other parts of the node show great 
avidity for the dye particles, while those in the germinal centers 
take up little or none of the dye. In Gaucher's disease most of the 
reticulum may become transformed into the characteristic tissue, 
but many normal reticular cells not affected by the process may be 
found. Mechanical conditions may possibly play an important 
part and the free circulation of lymph through the sinuses may be a 
factor in keeping the cells normal in Gaucher’s disease, while in the 
vitally stained animals the dye is brought into the node through the 
lymph vessels and comes into direct contact with the reticulum 
of the sinuses. If the substance in the cases of Gaucher's disease is 
brought to them through the lymph stream one would expect the 
reticulum of the sinuses to react as it does in the dye animals and 
assume the character of Gavcher tissue. The fact that it does not 
react in this way is an argument in favor of the view that the sub- 
stance is produced by the reticular cells and stored within their 
cytoplasm. On the other hand, one must not overlook the fact that 
in Anitschkow’s animals the lipoids passed between or through the 
endothelial cells of the aorta and were stored in the cells of the 
intima, leaving the endothelial cells unchanged. One must also 
remember that the endothelium of blood and lymph vessels does not 
show the same avidity in taking up foreign substances as does the 
reticulum of the lymph sinuses. One cannot draw definite conclu- 
sions in regard to the origin of the substance in the Gaucher cells 
from these examples, for the reactions in experimental lipoidemia and 
in vitally stained animals are not exactly parallel. A comparison 
of the reactions of the reticulum in Gaucher's disease with the 
reactions in vitally stained animals is against the exogenous origin 
of the substance, while comparison with the lipoidemia cases is, to 
some extent, in favor of such an origin. Viewing the question 
from a biological standpoint and also taking into consideration the 
fact that the cellular reticulum of the hemopoietic system is not a 
highly specialized tissue, the writer is inclined to the opinion that 
the substance contained in the large cells is exogenous rather than 
endogenous in origin. 

Downey has noted that the connective-tissue cells of the liver 
and of the walls of its veins may become transformed into Gaucher 
cells identical in structure with those of the lymph nodes and spleen. 
The reticulum lining the sinusoids (Kupffer cells) is not involved in 
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the process, therefore the origin of the free Gaucher cells within the 
sinusoids must be accounted for in some other way. That these 
cells are carried into the liver through the splenic vein seems prob- 
able, as the Gaucher cells are frequently seen in the larger branches 
of the portal vein. There is no evidence for an endothelial origin 
of the cells in the liver and no evidence that the cells proliferate in the 
liver after being carried through the splenic vein. It remains 
uncertain whether the Gaucher tissue of the liver represents modi- 
fied fibroblasts or reticular cells. According to Réssle and Yoshida, 
who have described the transformation of reticular tissue to colla- 
genous tissue, it may be assumed that the same cells may produce 
both reticulum and collagenous fibers and that there may be no 
fundamental difference between fibroblasts and reticular cells. The 
parent cell may, therefore, produce a reticular cell, a fibroblast or a 
Gaucher cell. 

From what has been described in the lymph nodes, it is evident 
that the histogenesis of the large cells in the spleen is the same, but 
the process in the spleen in all the cases we have examined is too far 
advanced to permit of the same accurate determination as in the 
lymph nodes. On account of the direct communication of the sinuses 
with the surrounding pulp, it seems possible that most of the free 
Gaucher cells within the sinuses have come from the surrounding 
pulp and are derived from the reticulum. There is no positive evi- 
dence in the spleen, however, that the endothelium of the sinuses 
does not take part in the formation of the large cells, and the possi- 
bility of derivation from this source cannot be denied. The fact that 
the walls of the dilated sinuses containing Gaucher cells are com- 
posed of a dense fibrous tissue, usually without an endothelial lining, 
is in favor of this view. In the bone-marrow it may be assumed 
that the Gaucher cells are derived from the reticulum, inasmuch as 
the marrow contains a reticular framework similar to that of the 
lymph nodes. 

From the foregoing description it may be seen that a definite and 
characteristic reaction of the reticulum of the hemopoietic system 
occurs in eases of Gaucher's disease. Although the changes in some 
of the organs bear a certain resemblance to other conditions, such 
as the diabetic lipoidemia cases and the reactions in cholesterin-fed 
animals, a clear distinction may be made histologically and chemic- 
ally in the character of the large cells, and the claim of practical 
identity of Gaucher's disease with lipoidemia cases is not justified.’ 

Srupies or Lipors. The subject of lipoid substances in the 
large cells of Gaucher’s disease has now been investigated in 6 
cases, 4 children and 2 adults. In 2 of the cases it was possible to use 
only material fixed in formalin, but in the remaining 4 cases (2 
children, 2 adults) fresh material was also employed. In all of these 


7 A critical study of the histopathology of vitally stained animals, diabetic lipoid- 
emia cases and cholesterin-fed animals as compared with Gaucher's disease is given 
in the paper by Downey and the writer. 
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cases the observations were made chiefly upon frozen sections of 
spleen. In 1 case, however (Case II, reported above), studies were 
also made of the fresh liver and bone-marrow. The chemical and 
polariscopic tests were uniform in all of the cases, therefore it is 
unnecessary to specify each case individually. 

Frozen sections of fresh spleen stained with Nile blue, Sudan III 
and Scharlach R are always negative (absence of neutral fat, 
cholesterin esters, lipoid substances, fatty acids and soaps). Nile 
blue often shows a faint bluish color of the entire section, but the 
normal pulp cells hold the stain more than the large cells. The 
Smith-Dietrich method produces either a very light grayish-blue 
color or a dirty brown color of the large cells, depending upon the 
duration of the stain and the amount of differentiation, but no 
lipoid or myelin substances can be detected. Fischler’s method 
shows a light, diffuse, bluish color in some of the cells, while other 
adjoining cells remain colorless. No blue-black granules or crystals 
(glycerin esters, fatty acids or soaps) are found in any of the large 
cells. Ciaccio’s methods show a few isolated spherical bodies of 
minute size, yellowish orange in color, in some of the cells. These are 
not more numerous than one might expect in any tissue treated by 
this method. 

Weigert’s myelin sheath stain, which, according to Schultze, gave 
a positive reaction in his case of diabetes, is entirely negative. The 
large cells show a pale, grayish color, homogeneous in character, but 
no lipoid substance is seen. These sections were stained with iron- 
hematoxylin for twenty-four hours, and after differentiation were 
cleared in benzin as well as in xylol. The Weigert-Van Gieson 
method as recommended by Schultze is also negative. Some of the 
latter sections were overstained, decolorized by acid alcohol and 
cleared in benzin, but the results were constantly negative. Sections 
treated with osmic acid for twenty-four hours and then exposed to 
the light for the same length of time are negative. Sections stained 
with neutral red are also negative, the entire section being faintly 
red, the large cells holding the color least of all. Sections tested for 
cholesterin, fats and free fatty acids by the Golodetz method and by 
Lugol’s solution followed by sulphuric acid, 30 per cent., are also 
negative. With the latter test a brown color appeared, but no 
change into blue or green after an observation of thirty minutes. 
Crystals of cholesterin as control for these two methods showed 
positive reactions in both instances. 

Unstained frozen sections examined with the polariscope show no 
double refracting substances (cholesterin esters, myelin substances). 
All of the sections stained with Nile blue were also examined with 
the polariscope, but anisotropic bodies were never seen. 

The liver of Case I] was examined in the fresh state. Polariscopie 
examination of frozen unstained sections as well as sections stained 
with Nile blue are negative for double refracting substances. Sudan 
III shows a few red droplets in the liver cells here and there (fatty 
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degeneration), but no reaction in the large cells. Smears made 
from the fresh bone-marrow in the same case show no anisotropic 
bodies by polariscopic examination. 

Assuming that lipoids might be present combined in a highly com- 
plex protein molecule and hence difficult to identify microchemically, 
an attempt was made to break up this combination by the action of 
artificial digestive fluids. Thin blocks of formalin-fixed spleen were 
treated with ammonium hydrate, 2 per cent., for one hour, to 
neutralize the formalin and then washed in running water for eigh- 
teen hours. Frozen sections were made and placed in a solution of 
pepsin, 0.1 per cent., hydrochloric acid, 0.2 per cent., in an oven at 
37° C. Sections were then stained with Nile blue and Sudan HI 
and also examined with the polariscope at intervals up to 100 hours, 
but no reactions for fat or lipoids could be obtained. The activity 
of the fluid was evidenced by a slow digestion of the tissue after 
sixty hours, but a sufficiently large number of the Gaucher cells 
remained for the tests. Other sections were subjected to the action 
of trypsin, 0.5 per cent., and sodium bicarbonate, 0.5 per cent., and 
stained as above at intervals up to fifty hours. The reaction for fat 
or lipoids was also negative in this series. In both instances the 
staining qualities of the large cells remained unchanged, showing no 
fission of the combination in the cells. 

A complete chemical analysis was made in 3 cases in order to 
determine the presence of fats or lipoids, for it was recognized that 
these substances might be present despite the negative results of 
microchemical tests. The material employed for this work consisted 
of 5 grams of spleen fixed in formalin from each of 2 cases occurring 
in children (Case I and Case II in table) and 100 grams of fresh 
spleen and an equal amount of formalin-fixed spleen from the male 
adult case reported in this paper (Case III in Table).* 

Technic. The material was first dried on a water-bath and for 
two successive days for three hours each, in a drying oven at 70° C., 
until a constant weight was reached. The material was then ex- 
tracted in four times its volume of absolute alcohol at 37° C. It was 
then filtered and the entire process repeated three times. Extraction 
in a Soxhlet apparatus with absolute alcohol for ninety-six hours 
followed. This process was repeated with ether and chloroform each 
for ninety-six hours. ‘The entire extractives were then mixed, 
evaporated to a small volume and transferred to a large weighed 
platinum dish. The material was then evaporated to dryness in the 
air, placed in a drying oven at 70° C. for three hours and weighed. 
It was then redissolved in hot absolute alcohol and immediately 
filtered to eliminate any salts. It was then re-evaporated, re-dried 
and re-weighed. The process was repeated until a constant weight 


* It is a great pleasure to thank Dr. M. A. Rothschild for the chemical examination 
of the two children’s spleens and for valuable coéperation throughout the lipoid 
studies, and Dr. 8S. Bookman for his kindness in performing the analysis of the adult 
case and for his keen interest in the entire chemical investigation. 
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was obtained, thus obtaining the total weight of the extractives. 
It was then redissolved in 250 c.c., of mixed solvents, ether, absolute 
alcohol and chloroform. It was then divided into five portions of 
50 ¢.c. each. Two 50 c.c. portions were used for nitrogen determina- 
tion, employing the Kjeldahl apparatus; 50 ¢.c. were used for the 
phosphorus determination, the phosphorus being determined as 
Mg,P.0;; a fourth portion was used for total cholesterin determi- 
nation, employing the Autenrieth-Funk colorimetric method. 

The fatty acids were determined by shaking 50 c.c. of the mixed 
solvents with sodium hydrate, 10 per cent., in a separating funnel. 
The watery solution containing the free fatty acids was separated 
from the mixed solvents, acidified with phosphoric acid and shaken 
out with ether. It was purified until a constant weight was reached 
and its acidity determined in terms of stearic acid, using a ;'5 normal 
solution of sodium alcoholate and phenolphthalein as an indicator. 

The mixture of combined or saturated fatty acids which had been 
separated from the watery solution was saponified with alcoholic 
sodium hydrate on an electric bath with a return condenser for six 
hours. The solution was evaporated until no trace of solvents was 
present, acidified with an excess of phosphoric acid and extracted 
with ether. The fatty acids were determined as above and the 
acidity ascertained in terms of stearic acid. 


LIPOID CONTENT OF SPLEENS. TABLE I. 


Case I. Case II. Case III. 
Dried formalinized spleen Dried fresh 

spleen. 
Per cent. Per cent. Per cent. Per cent. 
Extractives .. . . 34.4 23.47 19.895 27 .687 
Cholesterin 1.86 10.151 9.214 
14.29 17.2 3.71 3.448 
ae 0.59 0.66 0.503 1.539 
Free fatty acids ; 2.7 1.5 2.804 0.000 
Combined fatty acids. 9.9 2.7 5.835 19.948 


The following figures are obtained from Table I, calculated as 
percentages of the extractives: 


TABLE Il. 


Case I. Case II Case IIT. 
Dried formalinized spleen Dried fresh 
spleen 

Per cent. Per cent Per cent. Per cent 

Extractives . .. . 34.4 23.47 19.895 27 .687 
Percentage of extractives. 

Cholesterin 5.4 7.50 51.018 33.282 
41.4 73.40 17 .442 12.454 
1.8 2.81 2.527 5.558 
Free fatty acids . , 8.0 6.40 14.101 0.000 
Combined fatty acids. 28.6 11.70 29.344 72.048 
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Discussion of Chemical Findings. At the present status of our 
knowledge of the chemistry of organs we do not feel warranted in 
drawing any very definite conclusions from the analysis of three 
spleens. It is interesting, however, to point attention to the similarity 
of the chemical findings in Cases I and II and the variation in Case III. 
The cholesterin-lecithin fraction of the extractives in all three cases 
varies from 46 to 80 per cent. There is no great variation in the 
total amount of cholesterin in the first two cases; in the third case, 
however, the cholesterin figure is much higher. This again illus- 
trates the well-known fact that microchemical examination is no 
index of quantitative chemical determinations. Despite the seem- 
ingly large amount of cholesterin in Case III the microchemical 
tests here, as well as in Cases I and II, gave absolutely no indication 
of its presence. 

We are presenting these figures as a matter of record, with the 
hope that chemical analyses of normal and pathological spleens in 
the future may throw more light on this obscure condition. A 
critical study of the findings, however, may warrant the assumption 
that the peculiar substance in the cells, which is so characteristic 
of Gaucher’s disease and which has never reacted to any micro- 
chemical method for lipoids, is not of pure lipoid nature. The sub- 
stance does not lie in the extractive group, but is, in all probability, 
of complex protein nature in combination with lipoids. 

ConcLusions. Gaucher's disease is characterized by a distinc- 
tive, well-defined clinical picture and constant, definite changes in 
the hemopoietic organs. The presence in these organs of peculiar 
large cells with a characteristic type of cytoplasm, not duplicated in 
any other disease, is a distinguishing histological feature. These 
cells are derived from the reticular apparatus of the hemopoietic 
structures, but an additional origin from the endothelial cells of the 
venous sinuses of the spleen cannot be denied. Fat or lipoid bodies 
cannot be found in the large cells by microchemical or polariscopic 
tests. The peculiar substance in the large cells does not lie in the 
extractive group, on chemical analysis, but is apparently of complex 
protein nature in combination with lipoids. The disease is evidently 
caused by some disturbance of metabolism, the products being found 
in a specific group of cells (reticulo-endothelial) of the hemopoietic 
system. 

Other diseases as well as some lesions produced experimentally in 
animals may be accompanied by the presence of large cells involving 
the same specific group of cells that are concerned in Gaucher's 
disease. This group, as has been shown, may react in various ways 
to many forms of irritation, chemical, bacterial, metabolic or toxic 
in character, but the changes in each instance are dependent upon 
variable etiological factors, and a clear distinction between these 
cellular reactions and the large cells of Gaucher's disease may be 
made microchemically and histologically. 
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STANDARDIZATION OF METHODS IN CASES OF PROSTATIC 
OBSTRUCTION. 


By Witriam Quinsy, M.D., F.A.C.S., 


BOSTON, MASSACHUSETTS. 
(From the Urological Clinic of the Peter Bent Brigham Hospital.) 


Tuat marked benefits follow the standardization of methods in 
medical therapeusis is a fact sufficiently patent today to need no 
detailed emphasis. While the setting up of established rules is of 
value in any branch of science, it is especially in those branches 
dealing with the actual treatment of disease entities that the most 
direct and gratifying results are obtained. In no instance is this 
seen more clearly than in the history of surgical procedures of all 
kinds. Consider, for instance, a single illustration: the surgery of 
hernia. In his article in Keen’s surgery, Coley states that in 1890 
the most reliable statistics of the results of operation showed from 
30 per cent. to 40 per cent. relapses within the first year; and an im- 
mediate operative mortality of about 6 per cent. Today the operation 
is followed by permanent cure in about 95 per cent. of all cases and 
the operative mortality has fallen to one-quarter or one-half per cent. 
These marked improvements have been due in greatest measure to 
standardization of method (Bassini), and to a clearer and more 
widely diffused knowledge among surgeons of the principles under- 
lying operative treatment. Similar improvement can be demon- 
strated to have followed our dealings with the appendix; the cancer- 
ous breast or uterus; the stomach, gall-bladder and intestines. 

Before becoming well established and of universal application 
almost all surgical operations have gone through four stages. The 
first is when the operation is performed by a few pioneers, often men 
ahead of their generation in ability and imagination; always clear 
thinking, hard struggling. Later there comes a more universal 
adoption, as the knowledge of the benefits to be hoped for becomes 
diffused, till a third stage is reached when the operation though 
widely attempted is sometimes handicapped by modifications of 
many sorts; often unnecessary, frequently harmful. With the 
passage of time, however, the unnecessary is dropped, the essentia! 
retained and a few basic rules established; in short, the operation 
becomes standardized and the real permanent benefit in the im- 
mediate mortality and remote results is seen. 

The treatment of cases of prostatic obstruction is at present just 
entering this final stage. Even today one may find the mortality 
following operation as high as 15 or 20 per cent. in some instances, 
whereas in the hands of many others this has been reduced to from 
6 to 3 per cent. or even less. Efforts to standardize the treatment 
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and operation are constantly being made, but it is evident that more 
still are necessary. 

The surgical problem of the patient afflicted with prostatism is 
peculiar in that he is usually at an age of declining vigor. It is very 
exceptional to find such a patient whose heart and kidneys are still 
normal. Standardization of the methods of preoperative treatment 
therefore is of the first and utmost importance. Besides the local 
condition at the bladder outlet the general condition of the patient 
in each instance demands careful attention. 

The general examination should consider in all cases the normal- 
ity, or degree of departure from this, of the circulatory system. The 
blood-pressure, both systolic and diastolic, should be measured and 
charted. If there is any very evident abnormality of the heart 
action an analysis of this by the electrocardiograph often gives a clear 
index for treatment before venturing on operation. The fact that 
many of these patients are tending toward uremia should never be 
forgotten, and ‘special watch should be kept for signs of acidosis. 
Headache, occasional slight mental confusion, dry mouth and tongue 
and buccal dysphagia are the earliest signs which in my experience 
point to impending uremia. Occasionally mild grades of the dyspnea 
of acidosis are seen. 

Of even more importance than the condition of the heart is that of 
the kidneys, so that the renal function should be considered most 
carefully. An estimation of the ability of the kidneys to excrete 
foreign dyes is judged by the injection of phenolsulphonephthalein, 
while the degree of retention of waste products is found by measur- 
ing the urea nitrogen of the circulating blood. ‘These two tests 
form the basis of all successful preoperative care of prostatic patients 
and should be carried out frequently. Of special importance in the 
examination of the urine is its quantity, which should be noted each 
day together with the specific gravity. An output greater at night 
than during the day, and of a persistently low gravity, is significant 
of serious renal damage. Note should also be made of the degree of 
infection of the bladder and kidneys as estimated by the amount 
of pus which the urine contains. As is well known, the prostatic 
with uninfected urinary system is often a poorer operative risk than 
the patient who being infected has established a resistance thereto. 
That the infected patient is a better risk is only relatively true, how- 
ever, for it is often with signs of entire failure of renal function from 
overwhelming pyelonephritis that such cases die. There, is, therefore 
in every case a clear indication for doing whatever is possible to 
prevent infection and to help the patient to fight it when it exists. 

An adequate knowledge of the local conditions at the neck of the 
bladder is imperative. By rectal touch one determines the size of 
the prostate, its consistency, its degree of tenderness, as well as 
whether or not it is adherent and whether or not the notch is pre- 
served. By catheter the amount of retained urine is noted and by 
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cystoscope the exact configuration of the obstructing masses as 
well as the presence or absence of bladder stone, diverticulum or 
tumor are learned. I am strongly of the opinion that with a very 
few special exceptions no surgeon is justified in undertaking the 
operative removal of a prostate which he has not previously 
examined personally, both by rectal touch and by cystoscope. He 
certainly will not so operate if he desires the lowest possible mortality 
rate. It is well to remember that cases of obstruction to urination 
occur frequently in which no enlargement of the prostate by rectal 
touch can be found. In these instances the difficulty is caused by a 
median kar or middle-lobe hypertrophy, conditions which can only 
be determined by the cystoscope. In such cases palpation of the 
prostate by rectum while the cystoscope still fills the urethra is 
enlightening. 

A clear recognition of the great importance of the factor of 
urinary retention in causing back pressure on the kidneys, and thus 
seriously interfering with their functional power, has been the most 
notable contribution during the last decade to the subject of pros- 
tatism. Therefore the surgeon’s first and most pressing duty is to 
relieve the retention and put the bladder at rest. There are two 
methods by which this can be accomplished: either by the use of the 
constant inlying catheter or by an artificial opening made in the 
bladder above the pubes. Each method is equally efficient, and 
according as the other factors enter, such as the type of prostatic 
enlargement and the kind of operative attack proposed, will the 
choice of one or the other be made. 

With the above considerations in mind the preoperative care of 
the prostatic will be seen to be well standardized by the following 
rules used at present in the Peter Bent Brigham Hospital. 

PREOPERATIVE TREATMENT AND MANAGEMENT OF CASES OF 
Prostatic Opstruction. Forcing Fluid. Each case of prostatic 
obstruction is to be given water by mouth as follows: every hour 
during the day 180 to 200 c.c. The same amount every three hours 
at night. If the patient cannot take approximately this amount of 
water the difference should be made up by rectal injection or hypo- 
dermoclysis. Cardiac complications are a contra-indication to this 
procedure. Record the fluid intake and output on the chart. 

Urinary Antiseptics. In all cases give hexamethylenamin, grams 
1.0 t. i. d., after demonstrating the fact that urine is acid. If this is 
not the case give sodium benzoate, 0.5 gram t. i. d., until acidity is 
established, then give hexamethylenamin. 

Urine Analysis. Every other day, or oftener if the condition 
necessitates, an analysis of the urine is to be made from the twenty- 
four-hour specimen and recorded. This includes the microscopic 
examination of sediment as well as the estimation of its amount. 

Diet and Bowels. The diet should be liberal. House diet is 
sufficient as a rule. Special attention should be paid to keeping the 
bowels active, so that at least one dejection is obtained each day. 
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Blood-pressure. Blood-pressure readings should be made on the 
entrance of the patient and at least every three or four days there- 
after. 

Relief of Urinary Obstruction. All cases showing residual urine 
on entrance should have the bladder put at rest by one of three 
means: (1) inlying catheter; (2) intermittent catheterization; (3) 
suprapubic cystotomy. 

Every catheterization should be done under rigid aseptic pre- 
cautions. The operator’s hands should be washed with soap and 
water, alcohol or corrosive. The penis should be washed with soap 
and water and corrosive. Sterile forceps are better than the hand 
for inserting all catheters except those bearing a stylet. The safest 
lubricant is glycerin, recently sterilized. 

Inlying Catheter Routine. If possible this should be a soft-rubber 
instrument, size 24 to 26 F., passed on a wire stylet. It should be 
attached in place by adhesive strapping. Wash the bladder through 
the catheter each morning and night, using | liter of warm 1 to 60,000 
bichloride of mercury or 1 to 5000 silver nitrate. Do not distend the 
bladder over 200 ¢.c. at a time. Failure of the catheter to drain at 
any time should be immediately reported by the nurse to the surgeon 
in charge of the ward. Remove the catheter every three days and 
wash out the urethra from the meatus with | to 5000 silver nitrate. 
Reinsert the catheter (reboiled or a new one) in from four to six 
hours. 

Except when there is some contraindication, such as cardiac 
decompensation, the patient should be urged to be up and about the 
ward in a chair or walking a little each day. Under these. conditions 
the catheter can be corked. It must be opened every four hours to 
empty the bladder. 

Watch for any evidence of infection, such as severe urethritis 
(tenderness of urethra as palpated over catheter) or epididymitis, 
and in such cases remove the catheter and wash out the bladder and 
urethra with 1 to 5000 silver nitrate. Then employ: 

Interval catheterization, passing the instrument every six hours 
during the day and once during the night. Inject into the bladder 
50 e.c. of 1 to 10,000 silver nitrate after each operation and allow it 
to remain there. 

Suprapubic cystotomy should be reserved for those cases in which, 
because of infection, severe pain or bleeding, catheterization cannot 
be instituted. 

The Phenolsulphonephthalein Test. This should be carried out 
on each case on admission and every fourth day thereafter until 
operation. 

Empty the bladder by the catheter. Inject intramuscularly 6 mg. 
(1 e.c.) of dye and note the time of the injection. Collect the urine 
coming from the catheter immediately after the injection into a 
flask with 2 to 3 c.c. of 10 per cent. sodium hydroxide and note the 
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appearance time of the dye. One hour later collect the urine and 
again at the end of the second hour. Estimate the percentage of dye 
in each collection separately. This should be done by daylight or 
white artificial light, and within a short time after the last collection 
is made. 

Blood Urea Nitrogen. Ten cubic centimeters of blood are to be 
collected from an arm vein under aseptic conditions and sent to the 
laboratory technician for estimation and report. 

The three groups of phenomena in these cases to be watched for 
and guarded against are those of (1) increase of infection of any 
part of the urinary passages, (2) uremia, (3) cardiac decompen- 
sation. 

Careful observation of the patient’s condition under such a régime 
as this will determine the time when the operation may safely be 
undertaken. It is important not to be deceived by a phthalein 
reading well within the normal limits (even 40 to 50 per cent.) when 
the patient is first seen, especially if he has a large amount of resid- 
ual urine. Such readings are often seen to fall sharply during the 
first days of bladder drainage. But as the relief of back pressure on 
the kidneys continues, their function becomes slowly better, so that 
when the output of the dye has reached a stable figure, an operation 
may safely be attempted which would have been most hazardous 
earlier. 

The time devoted to preparation of the patient for operation is 
thus seen to be a very variable one. In our experience it has aver- 
aged about a week or ten days; but this may be reduced to three or 
four days in some cases, while in others a month or more of pre- 
operative care is necessary. 

Two ways of reaching the prostate exist—through the perineum 
and transvesically—and while it is not our purpose to describe these 
operations in detail here, it will be necessary to give a brief outline 
of each, especially as regards its applicability under differing con- 
ditions: 

THe PeringEAL OrEraATION. The earliest operations for removal 
of the prostate followed the perineal approach, and although many 
difficulties were experienced by the pioneer operators, this approach 
as modified by several surgeons, especially Young, is still of great 
value and should be the method of choice in many instances. 

The two outstanding advantages of the perineal operation as 
compared with the suprapubic lie in the control of hemorrhage and 
in the easy and short convalescence. The gland having been removed 
there is left a cavity external to the bladder itself which can be nicely 
and accurately packed with gauze in a manner quite impossible when 
the approach has been transvesical. Also, for reasons not always 
quite clear, this form of operation is well known from clinical experi- 
ence to cause less immediate prostration to the patient. Each of 
these points plays a part in promoting a quick, relatively comfortable 
convalescence. 
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A still further and very important advantage of the perineal 
operation is in regard to the question of malignancy. The incidence 
of prostatic cancer is unfortunately quite high, some clinics finding 
it in as much as 20 per cent. of their cases. This is probably a greater 
proportion than that seen, as a rule. In our own experience about 
one of each eight or ten cases is found to be malignant. The malig- 
nancy always begins in the posterior lobe, that portion of the gland 
which is first seen and examined by the perineal operation, but not 
seen at all by the transvesical approach. In any case, therefore, 
where the least suspicion of malignancy has been raised by the 
clinical examination, operative investigation of the gland from its 
perineal aspect is imperative. 

The most marked disadvantage of the perineal approach lies in 
the fact that it is a relatively difficult operation in the hands of those 
who have not given special attention to perfecting themselves in it 
in all its details. The anatomical proximity of the prostate to the 
rectum has sometimes led to wounds of this structure and susequent 
fistula. In other instances opening the urethra at a point too far 
below the tip of the prostate, and thus cutting the external or volun- 
tary sphincter, has led to incontinence, partial or complete. Fur- 
thermore, unless the operator has been able to make a careful cysto- 
scopic survey of the prostate before operation, he may by the 
perineal route overlook an hypertrophied middle lobe and find his 
patient after the operation still unable to empty the bladder with 
success in spite of the fact that “the prostate has been removed.”’ 
I have personally seen instances of each of these difficulties. 

For these reasons, especially, the perineal operation has failed to 
gain in popularity in the eyes of many surgeons. That this lack of 
popularity is undeserved I am sure anyone will quickly admit 
should he have the opportunity to follow to the end-result a series of 
cases of prostatectomy performed by this route and to compare this 
with a like series done by the suprapubic method. The situation 
may fairly be summed up by the statement that the perineal opera- 
tion is harder on the surgeon than the suprapubic, but is easier on 
the patient. 

To overcome the difficulties of the perineal operation three things 
are necessary: (1) the surgeon himself must be able to use the cysto- 
scope and to understand what he sees; (2) he must know the anatomy 
of the perineum accurately, both in the cadaver and in the living 
patient; (3) he must have the operating room facilities for placing 
his patient in the high lithotomy position, which can only be secured 
by the use of a board such as that devised by Professor Halsted, 
since no operating table yet on the market will give sufficient 
elevation. The exaggerated position is absolutely essential, since 
it puts the perineal structures on the stretch and makes it possible 
to do the whole operation under the guidance of the eye. Only too 
often have I seen a surgeon vaguely operating in the depths of a 
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perineal wound, unable to see, uncomfortable and uncertain of just 
what structures, or portions thereof, were being removed; and all 
the difficulty due to the fact that he had his patient in the low 
lithotomy position, such as is used for a curettage of the uterus or 
the removal of hemorrhoids. 

A brief summary of the steps of the removal of the prostate by 
the perineal route is as follows: The patient should be placed in an 
exaggerated lithotomy position; the incision should be made with 
anterior curve connecting each ischial tuberosity with the bulb 
of the urethra; exposure of the membranous urethra and introduc- 
tion of tractor through a longitudinal incision in same; exposure of 
posterior surface of the gland and palpation for areas of possible 
malignancy. Vertical incisions into prostate on either side of the 
midline, through which lateral lobes are enucleated. Removal of 
tractor and insertion of index finger to palpate the region of the 
median lobe. If this be found enlarged, it should be enucleated. 
Insertion of a No. 30 F. soft-rubber catheter into the bladder and 
packing of each lateral cavity about this tube with gauze tape im- 
pregnated with kephalin. Union of the levator ani muscles in front 
of the rectum with one catgut stitch and closure of the wound. On 
being placed in bed the patient is immediately given 750 c.c. of 
saline solution by hypodermoclysis. 

THE SuprRAPUBIC OPERATION. The transvesical approach to the 
prostate has many warm advocates, and when used in properly 
chosen cases, removal of the gland by this route is an eminently 
satisfactory operation. Since it can easily be performed in two 
stages, it permits easy and safe drainage of the bladder and conse- 
quent relief to the kidneys by a simple cystotomy above the pubes 
under local anesthesia. Later, the condition of the patient having 
improved, the prostate can be enucleated in a short operation per- 
formed under free view and with accurate appreciation of the 
obstructing mass by bimanual palpation. 

In any considerable number of patients suffering from prostatism 
in whom it is imperative that the bladder be put at rest and the 
kidneys relieved, there will be found not infrequently cases that 
cannot tolerate an inlying urethral catheter. The reason for this 
is usually found in an acute infection of the prostate and pros- 
tatic urethra coexisting with the enlargement. In the hands of 
a skilful, especially trained orderly or nurse such cases can be 
tided over the acute discomfort to a stage in which the catheter 
is satisfactorily tolerated. But such assistants, experienced in all 
the numerous minor adjustments necessary in difficult cases, are 
not always at the command of even the best-equipped hospitals. 
The efforts of the average house surgeon are rarely of avail. Re- 
peated ill-advised manipulations with frequent prodding by 
catheters of varying sorts only increase the discomfort of the 
patient, which is already great, and make for increase of infection 
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and irritability of the already swollen prostate. Under such cireum- 
stances the bladder should be opened above the pubes forthwith. 

The suprapubic operation will also strongly appeal to those sur- 
geons who are unfamiliar with the use of the cystoscope as a means 
of preoperative diagnosis. With the bladder open they can see defi- 
nitely that with which they must deal... Another group of surgeons, 
entirely unfamiliar with the proper type of perineal operation, will 
naturally choose the easier operation. 

But leaving such instances aside, and omitting from consideration 
prostatic malignancy, let us ask the nature of the disadvantages of 
the suprapubic operation. To my mind there are two: a major 
one and a minor one. 

The first of these concerns the control of hemorrhage after enuclea- 
tion has been performed. One has but to review the several devices 
and methods still employed to appreciate quickly that there is no 
one of them in genera! favor. One surgeon uses pressure by the 
Hagner bag or a modification of this; another packs the cavity 
with gauze for a longer or shorter time; still others employ sutures 
or ligatures. The truth is that the mechanical situation which leaves 
a cavity containing torn vessels, often of considerable size, uncon- 
trolled at the most dependent portion of the bladder, which must 
inevitably contaio urine and often bacteria, and which must be 
drained against gravity, is inconsistent with the laws of sound 
surgical practice. The danger of postoperative hemorrhage is there- 
fore an ever-present one, for the prevention of which measures should 
always be carefully taken. 

The second disadvantage of the suprapubic operation concerns, as 
a rule, only those cases which have had the so-called two-stage 
operation, and is that of imperfect and slow healing of the twice- 
opened wound through the abdominal wall and bladder. After the 
abdominal muscles and bladder wall have tolerated the presence of 
a constant drain for ten days or more there is often found a lack of 
plasticity resulting from the infiltration of the tissues by an inflam- 
matory reaction sometimes of considerable extent. This not only 
makes a second entrance into the bladder at this time more difficult 
than at the first operation, occasionally carrying the risk of inad- 
vertently opening the peritoneal cavity, but it also prevents speedy 
and firm closure of the structures involved. Thus the convalescence 
after a two-stage suprapubic prostatectomy is frequently tedious 
and annoying for the patient. The constant presence of dressings 
saturated with urine, unless some special means be employed to 
avoid this, is also often extremely distasteful to patients of a certain 
type. 

It is clear that if the methods of preventing postoperative hemor- 
rhage can be standardized, this most prominent objection to supra- 
pubic prostatectomy will be controlled. Although, as mentioned 
already, the measures advocated for this purpose are numerous, I 
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am sure that only when such measures include the basic surgical 
principles of exact ligature or suture of definite bleeding-points will 
they prove continuously of avail, and therefore become standard. 
I wish strongly to advocate, therefore, a suprapubic opening of the 
bladder throughout almost the entire extent of its anterior aspect, 
thus making possible adequate retraction and easy access to the 
region of the neck of the bladder after the prostate has been removed. 
Following this removal the cavity is best temporarily packed with 
gauze or tape impregnated with some styptic, such as kephalin. 
This is left in position for a few moments, and after its removal all 
those bleeding points which remain are controlled by accurate 
ligatures of plain catgut passed on a curved needle. Naturally such 
a procedure adds a few minutes to the duration of the operation, but 
there is no doubt that the safety of the patient and peace of mind of 
the surgeon thus secured, are well worth the extra time. 

It is thus seen that the practices of the “five-minute prostatec- 
tomist”’ are to be entirely condemned. No doubt anyone foolish 
enough to attempt it can hastily insert one or two fingers into 
the bladder through the opening made at an earlier operation, tear 
out the prostate, adjust a large tube in the abdominal wall and 
get the patient off the operating table all in five minutes. It is 
possible to do this, but no patient is a fit subject for such a major 
operation as that of prostatectomy if his condition is so poor that 
it will permit of but five minutes of general anesthesia. The grave 
dangers of such haphazard operating are self-evident, and have done 
much in the past to keep high the mortality of this special operation. 
Fortunately operators so little cognizant of the principles of good 
surgery are not common today. 

In regard to the second and less important difficulty which con- 
cerns slow healing of the suprapubic wound, we must accept this 
as in a measure inevitable. Careful mobilization of the anterior wall 
of the bladder from the under surface of the recti, mobilization also 
of these muscle bellies behind their sheath, followed by accurate 
approximation and suture, will do much toward promoting an early 
closure. If facilities are at hand for the proper care of such suction 
apparatus as that of Bethune, its use will go far toward the comfort 
of the patient by keeping the dressings almost, if not quite dry. An 
outline of a standard two-stage prostatectomy is as follows: 

First Operation. Suprapubic Cystotomy. Local anesthesia 
with one-half of 1 per cent. novocain. Patient in slight Trendelen- 
burg position. Infiltration of the skin in the middle line above the 
pubes for a distance of about 7 cm. Incision of the skin and sub- 
cutaneous tissue down to anterior rectus sheath. Infiltration into 
and below this sheath. Incision of sheath and retraction of muscle 
bellies. Infiltration of bladder wall and pushing upward of peri- 
toneal reflection. Small incision of bladder wall between guides 
down to mucosa, which pouts into the wound. Use of aspirating 
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trocar or catheter to empty the bladder. Incision of mucosa and 
quick, gentle exploration of the bladder by the finger. Adjustment 
of a self-retaining catheter in the bladder. Suture of the wound with 
a small drain of rubber tissue in the anterior vesical space. 

SECOND OpERaTION. T'ransvesical Prostatectomy. General anes- 
thesia by gas and oxygen. Patient in moderate Trendelenburg 
position, with legs covered by separate blankets, leaving region of 
anus accessible. Careful reopening of wound in skin and muscles 
down to the bladder. The finger in the cystotomy opening directs 
incision of the anterior bladder wall downward to within 2.5 em. 
of the prostate. Introduction of self-retaining retractor and wide 
exposure of bladder neck. Insertion of two fingers of the left hand 
into the rectum, and with this support the prostate is enucleated 
from above. With continued support by the rectum, the cavity is 
packed with kephalin gauze under pressure. Removal of the gauze 
and control of the bleeding-points by suture. Double layer of inter- 
rupted sutures in the anterior bladder wall. Large drainage tube 
adjusted in the upper angle of the wound. Accurate approximation 
of structures of the abdominal wall by suture. Hypodermoclysis 
of 750 ¢.c. of saline solution. 

The factors which lead to the choice of either the perineal or supra- 
pubic form of prostatectomy are therefore seen to be five in number. 
In the first instance the choice is determined by the condition of the 
patient and of his bladder and urethra. If it be possible to explore 
the bladder satisfactorily by the cystoscope and adequate constant 
drainage by inlying catheter can be instituted for a sufficient period 
of time the perineal operation will be chosen. It will also be our 
choice in any case presenting areas of questionable maligfancy on 
rectal palpation. All cases in which the urethral catheter cannot be 
borne, or those in which the element of infection in prostate, bladder 
or possibly kidneys is predominant, will demand the suprapubic 
operation in two stages. It is also wisest to approach all cases show- 
ing diverticula or tumor of any considerable size by the suprapubic 
method, since in many such instances removal of the prostate must 
be accompanied by excision of the diverticulum or tumor ere the 
patient be entirely free from difficulty. Stones of any usual size 
can be removed equally well by either route. And, finally, choice of 
operation will be determined by the experience of the individual 
operator in one form or the other of operation, together with his 
ability or inability to use a cystoscope. 

It is my hope and expectation that through the growing recogni- 
tion by the general surgeon of the principles to be followed in the 
removal of a prostate the time is not far distant when the operation 
will have become standardized and the patient thus be offered 
increased safeguards. 
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THE NERVOUS SYMPTOMS IN PERNICIOUS ANEMIA: AN 
ANALYSIS OF ONE HUNDRED AND FIFTY CASES.' 


By H. W. Wotrmann, M.D., 


DEPARTMENT OF NEUROLOGY, MAYO CLINIC, ROCHESTER, MINNESOTA. 


Ir was not without some hesitancy that I selected this particular 
topic, since the literature on the subject is already voluminous, and 
additional contributions would almost seem unwarranted. A care- 
ful review of the subject, however, reveals that many of our pet 
views concerning pernicious anemia rest on a foundation that is 
indeed insecure; that there is existing the widest divergence of 
opinions, some of which may possibly be brought into harmony by 
facts that may be gleaned from the analysis of a larger number of 
cases; and that fundamental problems are still left entirely unex- 
plained, the inherent perplexities of which greatly augment our 
desire to aid in their solution. 

“The mind occasionally wanders,”’ said Addison, when, in 1855, 
he gave to the world his classical description of idiopathic, pernicious 
anemia. This statement practically summed up what was known 
of the central nervous system in its relation to pernicious anemia 
until 1886, when Lichtheim described three cases of the condition, 
which presented symptoms ordinarily seen in tabes. Although 
Lichtenstern, two years prior to this, had published an article 
entitled ‘“ Progressive Pernicious Anemia in Tabetics,”’ in which he 
considered the pernicious anemia to be dependent on the tabes, 
it was [ichtheim who first recognized the true significance of this 
syndrome. 

The resemblance of these cases, both clinical and particularly 
anatomic, to tabes dorsalis, is however, only superficial. The 
changes in the cord have been longest known and studied in great 
detail. Here the degeneration is seen to begin as small, isolated 
plaques, with primary involvement, as a rule, of the posterior 
columns, later of the lateral columns also. These plaques, by con- 
fluence and secondary degeneration, ultimately bring about a diffuse 
and extensive disintegration of the white matter of the cord, known 
as subacute combined sclerosis. Although the brain was for a long 
time thought not to be involved in this type of degeneration, 
investigations of the past four years have revealed definite areas of 
destruction here also. Nor is pernicious anemia alone responsible 
for this particular type of subacute degeneration. Among the causes 
are the leukemias, Addison’s disease, probably very severe secon- 
dary anemias, diabetes, nephritis, senility and arteriosclerosis, 
pellagra, tuberculosis, syphilis, leprosy, malaria, typhoid, septicemia, 


1 Presented before the Minnesota State Medical Association, August 29-30, 1918, 
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scarlet fever, diphtheria, influenza, chronic alcoholism, lead, phos- 
phorus, arsenic—in short, degeneration in the nervous system may 
be the concomitant of almost any chronic intoxication. And, too, 
in pernicious anemia it is not the anemia so much as the associated 
toxin or toxins, that is responsible for the damage done the central 
nervous system. 

The obvious conclusion, after a perusal of so long a list of etiologic 
possibilities, would be that pernicious anemia forms an etiologic 
basis in but a small fraction of the cases of combined sclerosis. This 
is by no means true. Dana estimates this at about 10 per cent.; 
Taylor at 12 per cent.; von Voss, basing his estimate on published 
cases of combined sclerosis, found pernicious anemia to be responsible 
in about one-third of the cases, which is approximately the percent- 
age noted at the Mayo Clinic. 

To what extent secondary anemia may be responsible for the 
production of a combined sclerosis of the cord is by no means estab- 
lished. According to Clark, more of the anemias seen in this relation- 
ship are secondary than primary, though, he adds, these changes are 
usually not looked for in secondary anemias. Bramwell, taking the 
opposite stand, states that in many of these cases, in which the 
anemia does not conform to the pernicious anemia type, subsequent 
development will show it to be so. While we can offer no definite 
figures in this connection, our experience confirms the latter position. 
The difficulty of deciding this point is greatly increased when one 
recalls that in secondary anemia the cause of the anemia may easily 
be the cause of the combined sclerosis, and that severe anemias in 
young persons, in whom the anemia is not dependent on some toxic 
factor, are comparatively rare. 

The estimation of cord changes present in pernicious anemia 
patients is variable and ranges from the general statement that it is 
present, “not in many cases of pernicious anemia” (White), to per- 
centage estimates of approximately 2.8 (Bramwell); 11.7 (Nonne); 
25 (McCrae); 40.9 (McPhedran) and 50 per cent. (Henneberg). 
Since some of these figures were published, the technic of neurologic 
examinations has been greatly refined so that more accurate obser- 
vations are possible. Doubtless the percentage of cases of pernicious 
anemia presenting evidence of cord involvement is considerably 
higher than any of the foregoing figures. Of 282 unquestioned and 
not otherwise complicated cases of pernicious anemia seen at the 
clinic since 1916, 150 were subjected to a detailed neurologic exami- 
nation, of which no less than 80.6 per cent. presented indisputable 
evidence of the destruction of nervous parenchyma. 

Approximately 12.7 per cent. of the patients came for the express 
purpose of seeking relief from symptoms directly attributable to 
involvement of the nervous system. Chief among these were the 
paresthesias, especially numbness and tingling of the hands and 
feet, which were present in about 80 per cent. of all cases, regardless 
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of whether or not involvement of the nervous system could be 
demonstrated objectively. This was expressed variously; patients 
complained that their hands and legs felt dead; that their “legs 
felt like sticks,” or “like wood to the hips,” “as though in a cast,” 
or that “the hands and feet felt padded,” “like thawing out after 
being very cold,” and “as though the limbs were filled with innumer- 
able ticking watches.’’ In some instances the entire body was 
numb, again some particular part, as the tongue alone. One patient 
complained that the buttocks were numb and felt much bigger than 
normal. Many complained of feeling cold all the time, especially 
in the feet or in the knees, “as though a draft were blowing on them.”’ 
In one case the teeth and gums felt so cold as to cause the patient 
great discomfort. A goodly number complained of burning. Some 
had sticking, stinging pains in the limbs, as if they had been stung 
by some insect. One woman repeatedly had her daughter look for 
glass slivers which she thought must be embedded in her finger-tips. 
Shooting pains or tingling over a large surface occurs at times when 
some part of the body is touched, as with cottom or with a pin. 
Occasionally a patient complains of a girdle pain (2.8 per cent.), or 
the sensation of a tight band drawn around the knees (1.7 per cent.). 
A number presented themselves for examination because of inability 
to control the arms and legs properly. One of these, a conductor, 
was seriously handicapped in his work because of the difficulty he 
experienced in selecting the proper coins by the sense of touch. 

In the motor field, cramping of the calves occasionally proved to be 
the source of great discomfort. One patient complained principally 
of tremor. Another exhibited such marked, choreiform movements 
that she would repeatedly drop objects and fed herself only with 
great difficulty. In one instance a hemiplegic attack of three days’ 


duration was seen. 


In relation to the cranial nerves, diminution in the senses of smell, 
taste and hearing was noted. A central scotoma gave one patient 
great inconvenience. Disturbances of taste are not infrequent; to 
one patient everything tasted sour; to another, bitter, and a third, 
with normal mentality, included in her dietary egg shells and soft 
rocks, which she carefully selected. Symptoms referable to dis- 
turbance of the eighth nerve, especially roaring, ringing or thumping 
in the ears, are very common. Sometimes there is a distressing 
dizziness, and now and then fainting spells are noted. 

As to the relationship between the time of onset of the disease, 
dating this from the first characteristic symptom and the time of 
onset of the nervous symptoms, there is nothing constant whatso- 
ever. Thus, a patient may die of pernicious anemia without ever 
presenting any evidence of central nervous system involvement; 
on the other hand, the appearance of nervous symptoms may 
antedate the onset of the anemia, as pointed out by Nonne and 
Bastianelli. This was true in 1.4 per cent. of our cases, the symptoms 
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that preceded being usually the parasthesias. In one case, the 
patient had to resort to the use of crutches and catheterization 
before any anemia was apparent. The longest time interval noted 
was thirteen months. The duration of the anemia also showed no 
definite relationship to the time of onset in the nervous symptoms, 
though in the cases examined the mean duration of the anemia was 
2.2 years and the mean onset of the nervous symptoms ten and one- 
half months later. 


TABLE I.—NEUROLOGICAL DIAGNOSIS BASED ON THE EXAMINATION 
OF ONE HUNDRED AND FIFTY CASES OF PERNICIOUS ANEMIA, IN 
80.6 PER CENT. OF WHICH THE CENTRAL NERVOUS 
SYSTEM SHOWED INVOLVEMENT. 


P er cent. 
Subacute combined sclerosis type of lesion . 99.2 
Posterior sclerosis 52.2 
Combined sclerosis . . . 45.4 
Lateral sclerosis . . . . .... 
Multiple peripheral neuritis also present 4.9 
Transverse myelitis with primary optic atrophy ; q 0.8 


A glance at Table I makes it at once apparent that the type of 
lesion par excellence of the nervous system, as evidenced clinically, 
is a subacute combined degeneration of the cord, regardless of 
whether this begins in the posterior or the lateral columns or in both 
simultaneously, though the columns of Gall and Burdock are in the 
majority of cases first and most extensively involved. 

Primary optic atrophy was seen but once, and, as Collier has 
emphasized, does not form a part of the picture. Why it should be 
present in this particular case is difficult to say. Doctor Collier 
has called attention to the possibility of lues being a factor in these 
vases. This assumption may be supported here by the finding of a 
transverse myelitis also, which is certainly uncommon in pernicious 
anemia, though by no means impossible, yet all other evidence 
pointing to this complication was lacking. 

Of considerable interest is the finding of multiple neuritis, which 
could be demonstrated in addition to the spinal cord lesion in 4.9 
per cent. of the cases. Why a multiple neuritis is not found more 
frequently at necropsy is a fact rather difficult to bring into harmony 
with clinical experience, for, as this series shows, a neuritis is not so 
uncommon. In the vast majority of autopsied cases reported, how- 
ever, the peripheral nerves were either not studied or no mention 
was made of them. I have been able to find but 2 cases in the 
literature in which degeneration was demonstrated in the peripheral 
nerves at necropsy. Von Noorden reports a case with parenchy- 
matous degeneration in the N. tibialis and N. peroneus and Eisenlohr 
in the N. Saphenous dexter. Doubtless, careful studies of necropsy 
material in selected cases would reveal neuritic processes to be more 
common than seems now to be the case. 
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While it is obviously impossible to submit detailed reports of all 
of these cases, Table II represents, in brief, the nervous findings 
noted in their examination. ‘The various headings have been 
arranged in order of their importance from a diagnostic standpoint 
rather than in a sequence which would otherwise be more logical. 


TABLE I.—RESUME OF FINDINGS IN ONE HUNDRED AND TWENTY- 
ONE CASES OF PERNICIOUS ANEMIA WITH COINCIDENT 
INVOLVEMENT OF THE NERVOUS SYSTEM. 
SENSIBILITY. DIMINISHED. Absent. 
Superficial (tactile, pain, thermal) 
Deep: 
20. 
Tendon 
Vibration (256 V) 
Vibration or joint impaired 
Funpvs. 
Pathologic 
Low-grade retinitis 
Hemorrhagic retinitis . 
Primary optic atrophy 


MENTALITY, 
Apathy and somnolence 
Irritability 
Memory defects . 
Dementia 
Emotiona[ instability 


Depression 
Psychosis . 
REFLEXES. INCREASED. DIMINISHED. ABSENT. 
28.8 
Either patellar or tendo- 
Achillis 
Tendo-Achillis 
Ankle clonus (sustained) 
Babinski positive 
Oppenheim 
Chaddock 
Rossolimo 
Mendel-Bec hterew 
Co6RDINATION. 
Arms . 
Legs 
Rombergism . 
Galt. 
Ataxia 
Spasticity 
Spastic-ataxic 
Urinary Contro.. PARTIAL. ComPLeETE. 
Incontinence. . . . 8.0 0.8 
Retention 0.8 
Moscues. INCREASED. 
Tonus (legs) . . . . . 16.0 10.4 
Power, disproportionately 
impaired, in legs 
Complete paraplegia = 1.6 
Atrophy, localized with fibril- 
lation 0.8 
Choreiform mov ements 0.8 


3.2 
0.8 
UNEOUAL, 
| 14.4 
i 21.6 
11.2 
| 
| 


WOLTMANN: NERVOUS SYMPTOMS IN PERNICIOUS ANEMIA 405 


The cardinal findings anent the objective evidence pointing to 
involvement of the nervous system occur in the realm of sensation. 
Superficial sensibility was found to be definitely impaired in 42.4 
per cent. of the cases, excluding those in which the diminution was so 
slight as to be uncertain (Fig. 1°). 

As Figs. 1 and 2 illustrate, it varied considerably in degree and 
was usually most marked over the legs and the buttocks, there being 
no evidence of dissociation of touch, pain or temperature, such as is 
seen, for example, in tabes (Fig. 2). 


Diagnosis - Fernicous Anema 
Subacute Combined Sclerosis 


Romberg: +4 
Tonus: Legs: +3 
Coérdination: arms —1; legs —4 
Gait: marked spastic; ataxic 


Fie. 1 


More significant still is the disturbance of deep sensibility, par- 
ticularly of vibration and of joint sensibility, which either single or 
combined were definitely impaired in 92 per cent. Here, too, the 
disturbance is, as a rule, limited to the legs, pelvis and lower portion 
of the spine, the upper portion of the body usually escaping intact. 
It is a rather striking feature that vibration is more frequently and 
more markedly disturbed than joint sensibility, albeit both forms of 
sensation are supposed to travel up the cord in fibers which occupy 

2 The numerals used in the figures represent degrees of diminution or increase on a 
scale of four, 0 being normal, —4 signifying complete absence, +4 very marked 
increase. Numerals placed next to the figure and not otherwise explained refer to 
the condition of the reflexes. The stippling indicates diminution in superficial 


sensibility. Other findings not charted are normal. 
VoL. 157, No. 3.—MARCcH, 1919. 14 
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relatively the same position in the posterior column. ‘This was very 
marked in some cases complete absence of vibration sensibility, or 
pallanesthesia, over the pelvis and legs being noted in 4.8 per cent., 
where joint sense in the toes was normal. ‘The reverse was never 
observed to this extent, although in a number of instances joint 
sensibility was moderately impaired where pallesthesia was normal. 
The disturbance in deep sensibility is thus seen to be the most out- 
standing feature in the entire neurologic examination. In only 
2.4 per cent. of cases was the disturbance in superficial sensibility 
more marked than the diminution in deep sensibility. 


Diagnosis Yernicious Anemia 
Subacute Combined Sclerosie 


Kossolimora 
Torus : :Legso4 
coordination: Arms ~)- 2 
Fia. 2 


Within the past few years the psychic phenomena noted in these 
patients have been exhaustively studied and numerous contributions 
have appeared, many of them interesting and scholarly, although the 
texts on psychiatry, on the whole, dismiss the subject with a few 
remarks or neglect it entirely. A more careful search into the 
mental condition of these patients would reveal a higher percentage 
of abnormality than is indicated in Table II, in which only the out- 
standing features are noted. In only one case was there an outright 
psychosis present, and this was of the infection-exhaustion type. 
Here the anemia was ushered in with an acute hallucinatory con- 
fusion, which cleared up after three weeks and reappeared once 
subsequently, pari passu, with an aggravation of the patient's 
physical condition. A number of writers, among them Langdon, 
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recognize in the psychosis something more or less characteristic, so 
that a diagnosis of prepernicious anemia has been made in the 
absence of anemia, which subsequent development of the case con- 
firmed. The majority, however, consider these cases as belonging 
to the exhaustion type of psychosis, lacking any features which 
are especially characteristic. Psychoses of the better defined types, 
such as manic-depressive insanity, are looked on as merely coincident, 
and have, per se, little or nothing to do with the existence of the 
pernicious anemia. 


Diagnosis- Yernicious Anemia 
Yosterior Sclerosis Subacute Combined Sclerosis 


0 
\ 
-3) {) /-3 
Joint —1 —2 Joint —4 
Coérdination: Leg —1 —2 Babinski: Rt., +2; Lt., no response 
Romberg: +1 Coérdination: Legs —4 
Babinski: Normal Romberg: 1 + 4 Ataxic: 3 


Fic. 3.—On the left, the findings when first seen, on the right, one year and ten 
months later. Although the knee jerks have returned to normal, due to secondary 
involvement of the pyramidal tracts, other findings indicate that the degeneration of 
the spinal cord has progressed and that in spite of a much more satisfactory blood 
picture. 


Relative to the condition of the reflexes, little need be added 
save in explanation of the chart. The absence of either patellar or 
tendo-Achillis reflexes, on one or both sides, was noted in 24.8 per 
cent. and their inequality in 21.6 per cent. 

In but one case was there noted a progressive paralysis, with 
atrophy and fibrillary tremors of the anterior tibial group of muscles 
on one side, which must be interpreted as a degeneration going on in 
the anterior horn cells. Doubtless this occurs, though not with the 
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frequency maintained by Rothmann and Teichmueller, nor yet 
with the rarity claimed by some of their opponents. 

The development of marked choreiform movements in this con- 
nection has not, so far as I have been able to learn, been reported 
before, and is of considerable significance in connection with the 
pathologic alterations noted in the cerebrum. 

Some fourteen years ago a writer on this subject declared that 
“the study of the spinal cord in pernicious anemia had become an 
old story.”’ This may be true. The fact remains, however, that our 
patients still die, and while it may be a long time before any material 
advance is made in the knowledge of pernicious anemia, our satis- 
faction with the present status must not act as a shibboleth prevent- 
ing a better understanding of this disease. 

Although the present paper adds little to the knowledge of the 
condition, I merely wish to emphasize the importance of a correct 
and early diagnosis in these cases, the prominence which nervous 
symptoms assume in this disease and the aid which the examination 
of the nervous system, considering it as a diagnostic measure, may 
be to the internist. 

Summary. The salient points of the knowledge gained by clinical 
evidence of the relation which the nervous system bears to pernicious 
anemia may be briefly summarized: 

In 80.6 per cent. of moderately advanced cases of pernicious 
anemia there is indisputable evidence of nervous-tissue disinte- 
gration. This is in satisfactory accord with the pathologic findings, 
of which we may take the figures of Minnich, who demonstrated 
lesions in the spinal cords of approximately 77 per cent. of cases of 
pernicious anemia. Subjectively, some form of paresthesia, such 
as numbness and tingling, is rarely missing. 

Objectively, one finds the most striking disturbance in the patho- 
logically altered reflexes, not forgetting the tendo-Achillis and 
Babinski reflexes and the disturbance of vibration and joint sensi- 
bilities, the former of which may readily be tested with almost any 
type of tuning-fork. 

As an adjunct in differentiating pernicious anemia from other 
anemias the examination of the nervous system will be found of 
inestimable value; it often forms an easy way out of a most per- 
plexing situation. 
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SENSITIZATION AND TREATMENT OF BRONCHIAL 
ASTHMATICS WITH POLLENS. 


By I. CuanpLter Waker, M.D., 


BOSTON, MASS. 


(From the Medical Clinic of the Peter Bent Brigham Hospital.) 


Ina recent paper, “A Clinical Study of 400 Patients with Bronchial 
Asthma,’ it was shown to what proteins the patients were sensitive 


1 Boston Med. and Surg. Jour., 1918, elxxix, 288, 
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and also that such proteins were derived from four chief sources, 
namely, animal hair, food, bacteria and pollens. In two other more 
recent papers, “The Treatment of Bronchial Asthma with Proteins,’”? 
and “The Treatment of Bronchial Asthma with Vaccines, ”? three of 
the chief sources of proteins which cause bronchial asthma were dis- 
cussed ; the former paper discussed sensitization and treatment with 
the proteins found in animal hair and in food and the latter paper 
concerned bacteria. The present paper concerns the remaining 
chief source of proteins, namely, pollens. 

This paper will discuss in succession the treatment with pollens 
“preceding the pollen season,” and “during the pollen season,” 
pollens as a possible cause of continuous asthma, the specificity of 
proteins in the treatment of bronchial asthma in conjunction with 
multiple sensitization, the association of hay fever with bronchial 
asthma and the kind of pollens with their respective seasons that 
are the cause of bronchial asthma. 

The method of obtaining pollen from the flower has been outlined 
in Study XI,‘ and the technic of the skin or cutaneous test which 
was used to demonstrate sensitization to the pollens has been re- 
peatedly described. Before a patient can be treated with the pollen 
it is necessary to know how sensitive that patient is to the pollen, 
therefore different strengths of solutions of the pollen protein are 
used. These solutions are made as follows: To 0.5 gram of the dry 
pollen is added 44 c.c. of sterile normal saline and the mixture is 
shaken thoroughly at frequent intervals for twenty-four hours, after 
which enough absolute alcohol (6 ¢.c.) is added to the mixture to 
make the alcohol content 12 per cent. Again, the mixture is thor- 
oughly shaken at frequent intervals for twenty-four hours, after 
which the mixture is centrifugalized at high speed and the super- 
natant fluid is pipetted off and saved. This supernatant fluid there- 
fore consists of the pollen protein dissolved in a 12 per cent. alcoholic- 
normal saline solution and it represents, by weight, 1 part pollen to 
100 parts solvent. This 1 to 100 solution is used as stock and from 
it other dilutions, 1 to 500, 1 to 1000, 1 to 5000 and 1 to 10,000 are 
made. These solutions are used for the skin tests and for treatment, 
and with the addition of a small crystal of thymol they keep for 
many months in a cool place. 

The method of treating with the pollen extracts follows. The 
first treatment consists of 0.1 to 0.2 ¢.c. of that dilution next higher 
than the one which gave a positive skin test, or, in other words, the 
first dose is 0.1 ¢.c. or 0.2 c.c. of the strongest dilution which failed 
to give any skin reaction whatever, no matter how slight. With our 
pollen extracts the majority of patients whom we treated gave a more 
or less positive reaction with the 1 to 5000 dilution, therefore the 
2 Arch. Int. Med., 1918, xxii, 466. 


3 Ibid, 1919. 
‘Study XI, Jour. Med. Res., 1917, xxxvi, 237. 
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first treatment consisted of 0.1 ¢.c. or 0.2 c.c. of the 1 to 10000 
dilution. Treatments were given subcutaneously once a week, and 
each week the amount of the extract was gradually increased, so that 
as the treatment progressed, stronger and stronger dilutions were 
used until one or more doses of the 1 to 100 dilution were given. As 
an example we will give what we have found by experimentation to 
be the best outline of treatment for a patient who gives a more or less 
positive skin test with a 1 to 5000 dilution of pollen extract, and then 
we will show how we determined upon this outline: 1 to 10000 give 
0.2 e.c., 1 to 5000 give 0.2 ¢.c., 0.3 ¢.c., 0.4.¢.c., 1 to 1000 give 0.2 ¢.c., 
0.3 c.c., 1 to 500 give 0.2 c.c., 0.3 ¢.c., 0.4 ¢.c., 1 to 100 give 0.1 ¢.c., 
0.2 c.c., 0.3 ¢.c., each dose to be given preferably at weekly intervals 
and never oftener than every five days. 

PoLLEN TREATMENT PRECEDING THE SEASON. By treatment 
preceding the season is meant that the series of treatments is com- 
pleted before the season of pollination for that particular plant 
begins. 

For instance, pollination of the plants timothy and redtop, which 
are the chief causes of early summer pollen asthma, takes place 
during June and July, so that for these particular plants, treatment 
must be stopped about the end of May in order to be preseasonal. 
The most frequent types of summer pollen asthma begin about 
the middle of August and continue until the first frost, which 
usually is early in October; this season represents the pollination of 
the plant ragweed, and it is the ragweed pollen that causes prac- 
tically all of the pollen asthma at this season. Therefore, treatment 
with ragweed pollen preceding the season means that treatment 
must be completed not later than the middle of August. 

Thirty-one patients with summer pollen asthma were treated 
preceding the season. Since in 3 cases the pollens timothy and red- 
top were the cause of asthma and in the remaining 28 cases the pollen 
of ragweed was the cause of asthma, treatment with the first 3 cases 
ceased the end of May, and with the 28 cases treatment ceased just 
previous to the middle of August; in each group of cases treatment 
was stopped for all cases at the same time. 

Since all patients in each respective group did not present them- 
selves for treatment at the same time the patients varied in the 
number of treatments they were given, and this variation concerned 
the stronger strengths of the pollen extract. This was the case 
because practically all the patients were more or less sensitive to the 
pollen in a dilution of 1 to 5000, and consequently, with practically 
all patients, the first treatment was 0.2 c.c. of a dilution of 1 to 10000. 
Therefore, the chief variation in treatment among the cases was in 
the number of times the smaller dilutions were given or, in other 
words, the patients varied in the number of doses of the 1 to 100 and 
1 to 500 dilutions which they received. 
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and also that such proteins were derived from four chief sources, 
namely, animal hair, food, bacteria and pollens. In two other more 
recent papers, “The Treatment of Bronchial Asthma with Proteins,’” 
and “The Treatment of Bronchial Asthma with Vaccines,’ three of 
the chief sources of proteins which cause bronchial asthma were dis- 
cussed ; the former paper discussed sensitization and treatment with 
the proteins found in animal hair and in food and the latter paper 
concerned bacteria. The present paper concerns the remaining 
chief source of proteins, namely, pollens. 

This paper will discuss in succession the treatment with pollens 
“preceding the pollen season,” and “during the pollen season,” 
pollens as a possible cause of continuous asthma, the specificity of 
proteins in the treatment of bronchial asthma in conjunction with 
multiple sensitization, the association of hay fever with bronchial 
asthma and the kind of pollens with their respective seasons that 
are the cause of bronchial asthma. 

The method of obtaining pollen from the flower has been outlined 
in Study XI,‘ and the technic of the skin or cutaneous test which 
was used to demonstrate sensitization to the pollens has been re- 
peatedly described. Before a patient can be treated with the pollen 
it is necessary to know how sensitive that patient is to the pollen, 
therefore different strengths of solutions of the pollen protein are 
used. These solutions are made as follows: To 0.5 gram of the dry 
pollen is added 44 c.c. of sterile normal saline and the mixture is 
shaken thoroughly at frequent intervals for twenty-four hours, after 
which enough absolute alcohol (6 ¢.c.) is added to the mixture to 
make the alcohol content 12 per cent. Again, the mixture is thor- 
oughly shaken at frequent intervals for twenty-four hours, after 
which the mixture is centrifugalized at high speed and the super- 
natant fluid is pipetted off and saved. This supernatant fluid there- 
fore consists of the pollen protein dissolved in a 12 per cent. alcoholic- 
normal saline solution and it represents, by weight, 1 part pollen to 
100 parts solvent. This 1 to 100 solution is used as stock and from 
it other dilutions, 1 to 500, 1 to 1000, 1 to 5000 and 1 to 10,000 are 
made. These solutions are used for the skin tests and for treatment, 
and with the addition of a small crystal of thymol they keep for 
many months in a cool place. 

The method of treating with the pollen extracts follows. The 
first treatment consists of 0.1 to 0.2 ¢.c. of that dilution next higher 
than the one which gave a positive skin test, or, in other words, the 
first dose is 0.1 ¢.c. or 0.2 e.c. of the strongest dilution which failed 
to give any skin reaction whatever, no matter how slight. With our 
pollen extracts the majority of patients whom we treated gave a more 
or less positive reaction with the 1 to 5000 dilution, therefore the 

2 Arch. Int. Med., 1918, xxii, 466. 
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first treatment consisted of 0.1 ¢.c. or 0.2 c.c. of the 1 to 10000 
dilution. Treatments were given subcutaneously once a week, and 
each week the amount of the extract was gradually increased, so that 
as the treatment progressed, stronger and stronger dilutions were 
used until one or more doses of the 1 to 100 dilution were given. As 
an example we will give what we have found by experimentation to 
be the best outline of treatment for a patient who gives a more or less 
positive skin test with a 1 to 5000 dilution of pollen extract, and then 
we will show how we determined upon this outline: 1 to 10000 give 
0.2 ¢.c., 1 to 5000 give 0.2 ¢.c., 0.3 ¢.c., 0.4 ¢.c., 1 to 1000 give 0.2 ¢.c., 
0.3 ¢.c., 1 to 500 give 0.2 c.c., 0.3 ¢.c., 0.4 ¢.c., 1 to 100 give 0.1 ¢.c., 
0.2 c.c., 0.3 ¢.c., each dose to be given preferably at weekly intervals 
and never oftener than every five days. 

POLLEN TREATMENT PRECEDING THE SEASON. By treatment 
preceding the season is meant that the series of treatments is com- 
pleted before the season of pollination for that particular plant 
begins. 

For instance, pollination of the plants timothy and redtop, which 
are the chief causes of early summer pollen asthma, takes place 
during June and July, so that for these particular plants, treatment 
must be stopped about the end of May in order to be preseasonal. 
The most frequent types of summer pollen asthma begin about 
the middle of August and continue until the first frost, which 
usually is early in October; this season represents the pollination of 
the plant ragweed, and it is the ragweed pollen that causes prac- 
tically all of the pollen asthma at this season. Therefore, treatment 
with ragweed pollen preceding the season means that treatment 
must be completed not later than the middle of August. 

Thirty-one patients with summer pollen asthma were treated 
preceding the season. Since in 3 cases the pollens timothy and red- 
top were the cause of asthma and in the remaining 28 cases the pollen 
of ragweed was the cause of asthma, treatment with the first 3 cases 
ceased the end of May, and with the 28 cases treatment ceased just 
previous to the middle of August; in each group of cases treatment 
was stopped for all cases at the same time. 

Since all patients in each respective group did not present them- 
selves for treatment at the same time the patients varied in the 
number of treatments they were given, and this variation concerned 
the stronger strengths of the pollen extract. This was the case 
because practically all the patients were more or less sensitive to the 
pollen in a dilution of 1 to 5000, and consequently, with practically 
all patients, the first treatment was 0.2 c.c. of a dilution of 1 to 10000. 
Therefore, the chief variation in treatment among the cases was in 
the number of times the smaller dilutions were given or, in other 
words, the patients varied in the number of doses of the 1 to 100 and 
1 to 500 dilutions which they received. 
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The following table clearly shows the results of varying the 
number of treatments with the strong solutions of the pollens: 


TABLE I, 


Last few Final 
Patients. | treat- Results. 
ments extract. 
4 3 1 to 100 | No asthma, 
7 P| 1 to 100 | No asthma. 
3 1 1 to 100 | 2 had no asthma, 1 not bene fited. 
8 3 to 5 | 1,to,500) 5 had no asthma, 1 not benefited, 2 had slight asthma. 
5 2 | 1 to 500 3 had no asthma, 1 not benefited, 1 had slight asthma. 
4 1 | 1 to 500 | 2 had some asthma, 1 bad considerable, 1 not benefited. 


In the above table it is noted that all those patients who had 
two or three treatments with the 1 to 100 solution of pollen were 
entirely free from asthma during the ensuing season. Of the 3 
patients who were given only one treatment with the 1 to 100 
dilution, 2 were free from asthma and 1 was not benefited. Of the 13 
patients who were given from two to five treatments with the 1 to 
500 dilution, only 8 were entirely free from asthma, 3 others had 
slight asthma and 2 were not benefited. - Whereas none of the 4 
patients who were given only one treatment with | to 500 dilution 
were entirely free from asthma; although only 1 was not benefited, 
2 had “some” asthma and 1 had considerable asthma. Therefore, 
it is quite evident that in order to prevent asthma caused by pollens 
by treatment preceding the season, two or three treatments with 
the 1 to 100 dilution should be given. And although two or more 
treatments with the 1 to 500 dilution prevented asthma in the 
majority of cases, the results are so much better when two or three 
additional treatments are given that the aim should be to continue 
treatment until two or three doses of the 1 to 100 dilution are given. 
Patients who received treatment with dilutions no stronger than 1 to 
1000 are not shown in the table, because so little treatment is not 
worth doing. 

Since it is evident that two or three treatments with the 1 to 100 
dilution are necessary in order to surely protect the patient from hav- 
ing asthma, and since, as already stated, the majority of the patients 
are more or less sensitive to our 1 to 5000 dilution of the pollens, thus 
making it necessary to give 0.2 c.c. of a 1 to 10000 dilution of the 
pollen for the first dose, one must allow for at least twelve treatments 
as follows: 1 to 10000 give 0.2 ¢.c., 1 to 5000 give 0.2 c.c., 0.3 ¢.e., 
0.4 c.c., 1 to 1000 give 0.2 c.c., 0.3 ¢.c., 1 to 500 give 0.2 ¢.c., 0.3 e.e., 
0.4 ¢.c., 1 to 100 give 0.1 ¢.c., 0.2 ¢.c., 0.3 ¢.c. If the weekly interval 
between treatments is used it is thus necessary, in the case of the 
June and July asthma which is caused by redtop and timothy, to 
begin treatment the middle of March, and in the middle of August 
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to October type of asthma, which is due to ragweed, it is necessary 
to begin treatment the first of May. 

One might ask if the results would not be as satisfactory if instead 
of giving a few treatments with each dilution, including the 1 to 100, 
a large number of treatments were given with the weaker dilution 
and a fewer number with the stronger dilution. In order to answer 
this question we will consider three patients in the above table who 
were not benefited by treatment. One patient was given a total 
of ten treatments as follows: 1 to 5000, 0.1 e.c., 0.1 e@.e., 0.2 e.c., 
0.2 c.e., 0.3 e.e., 0.3 e.e., 0.4 ¢.c., 1 to 1000, 0.1 e.c., 0.2 ¢.e., 1 to 500, 
0.1 ¢.c.; another was given a total of eleven treatments as follows: 
1 to 10000, 0.1 0.1 e.e., 0.2 ¢.e., 1 to 5000, 0.1 e.e., 0.2 0.2 
c.c., 0.3 ¢.e., 0.4 e.e., 1 to 1000, 0.2 1 to 500, 0. 2 ¢.e., 0.3 and 
the third patient was given a total of fourteen treatments as follows: 
1 to 10000, 0.1 ¢.c., 1 to 5000, 0.1 ¢.e., 0.2 e.c., 0.2 ¢.c., 0.3 e.e., 0.4 
c.c., 1 to 1000, 0.1 e.¢., 0.2 0.2 ¢.c., 0.2 1 to 500, 0.1 ¢.c., 
0.1 c.c., 0.2 ¢.c., 0.3 ¢.c. It is thus seen that a large number of treat- 
ments with the high dilutions of the pollen and few or no treatments 
with the strong dilution are not beneficial. The above 3 cases, how- 
ever, had to be treated as outlined because each time the dose was 
increased the patients had soreness at the site of inoculation, thus 
necessitating the repetition of each dose one or more times. Naturally 
as such oversensitive cases cannot be foreseen, this is another reason 
for starting treatment with all cases in plenty of time to allow for 
such delays. 

After the completion of a series of treatments as outlined above, 
the cutaneous test with the pollens with which treatment has been 
given is greatly reduced in positiveness. Patients who previous to 
treatment gave a positive skin test with a 1 to 5000 dilution of pollen 
protein, give after the completion of treatment a positive skin test 
with dilutions of the pollen protein no higher than 1 to 100, and the 
skin test is even less positive than that if several treatments with the 
1 to 100 dilutionaregiven. A vear later, however, these same patients 
give practically the same degree of positiveness with the skin test as 
they did previous to treatment the preceding year. Therefore, the 
patients become resensitized during the long interval between pollen 
seasons. This is as one would anticipate, because the patients are 
not absolutely desensitized; much more treatment would be neces- 
sary to absolutely desensitize, consequently the patients prefer to 
repeat the shorter series of treatments each year. 

PoLLEN TREATMENT DURING THE POLLINATION SEASON. Al- 
though, as already outlined, considerable caution must be exercised 
in the treatment of bronchial asthma due to pollens preceding the 
season of pollination, in order to avoid shocking the patient from an 
overdose of pollen, the danger of producing such a result is not great 
because the patient is not being exposed at the time of treatment to 
pollens in nature. Treatment with pollens, however, during the 
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season of pollination must be carried out with the greatest care, since 
during such treatment the patient is not only being injected with the 
pollen, but he is at the same time also being exposed to the pollens 
in nature. Thus there are two chances of erring: the one, the 
liability of not giving enough pollen to do any good, and the other, 
by far the more dangerous, the liability of giving too large a dose; 
not so much that the injected amount alone is too large as that the 
injected amount, together with the unknown amount which the 
patient is liable to encounter in nature, may be too large and thus 
disturbing results may follow the combination. In this method of 
treatment the skin or cutaneous test is very important and the 
correct interpretation of the test as regards the proper treatment is 
most important. The two following cases will illustrate both proper 
and improper treatment in the same individual. 

Case I gave a slightly positive cutaneous test with a 1 to 1000 
solution of ragweed pollen. Following a subcutaneous injection of 
0.1 c.c. of the 1 to 1000 solution, he was much worse; but a week 
later following 0.1 ¢.c. of a 1 to 5000 solution, he was much better 
—in fact, practically relieved of asthma. 

Case II was slightly sensitive by the cutaneous test to a 1 to LOOO 
solution of timothy pollen. Following a subcutaneous injection of 
(0.1 ¢.c. of the 1 to 1000 solution he was so much worse that he refused 
further treatment for the time being. However, when his asthma 
returned a month later, it now being caused by ragweed, to which he 
gave a slightly positive cutaneous test in a dilution of 1 to 5000, a 
subcutaneous injection of 0.1 ¢.c. of a 1 to 10000 dilution of ragweed 
pollen relieved his asthma for several days. 

It is thus seen that during the pollen season treatment must be 
begun with such an amount that fails to give any reaction whatso- 
ever on the skin, and yet if too small an amount is given there will 
be no benefit. A better testimonial than the above for the value of 
the skin or cutaneous test as regards the determination of the cause 
and the treatment of bronchial asthma could not be asked for. 

Ten patients who received a sufficient number of treatments 
during the pollen season, and also were under observation long 
enough during the pollen season to justify definite conclusions, are 
vresented in Table II. 

In Table II it is noted that the first patient, F. L., who was 
sensitive to ragweed pollen, the second, M. F. M., who was sensitive 
to both timothy and redtop pollens, and the third, R. S., who was 
sensitive to timothy pollen alone, were all relieved of asthma by 
“during the season”’ treatment with the respective pollens to which 
they were sensitive. The first and second patients were better 
following the first dose, and they became free from asthma after the 
second dose, and the third patient became free after the first dose, 
and all three continued to be free from asthma throughout the re- 
mainder of the season, which varied between four and six weeks. 
The next two patients, R. H. and M. M., although not entirely 
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relieved from asthma, had only an occasional slight attack after 
treatment was begun, and as each patient was treated seven times 
in seven weeks, they went through practically their whole pollen 
season with very little trouble. The remaining 5 patients who 
were treated from four to seven times were not benefited at all; in 
other words, their asthma continued as usual in spite of treatment. 
Therefore, of the 10 patients, all of whom were treated exactly alike 
and very cautiously, 3 were relieved of asthma, 2 were greatly 
benefited and 5 were not benefited at all by “during the season”’ 
treatment. On comparing these results with those obtained by 
“preceding the season’’ treatment, as shown in Table I, it is evident 
that much greater success is obtained by treatment preceding the 
season than by treatment during the season. Nevertheless, if the 
former cannot be done the latter is worth trying. 


TABLE II. 
Patient. Cutaneous test. Treatment during season. Result. 
F. L. Ragweed, 1 to 1000+ 1lto 5000 = 0.1 ¢.c., 0.2 ¢.c., 0.3 ¢.c., Relieved. 
0.4 c.c. 

M. F. Timothy and redtop,,1to 1000 = 0.1 ¢.c., 0.2 ¢.c., 0.3 Relieved. 
1 to 500+ 

R. 8S. Timothy, 1 to 500+ lto 1000 = 0.1 c.c., 0.2 cc. Relieved. 
lto 500 = 0.1 0.15 

R. H. Ragweed, 1 to 10000+ 1 to 20000 = 0.1 c.c.; 1 to 10000 =0.1 


c.c., 0.2 c.c. 
lto 5000 = 0.1 c.c., 0.2 ¢.c., 0.3 e.c., Slight 
0.4 asthma. 
M. M. Ragweed, 1 to 1000+ 1to 5000 = 0.1 ¢.c.; 1 to 1000= 0.1 Slight 
c.c., 0.15 c.c., 0.2 c.c., 0.25 ¢.¢.,0.3 attacks. 


| c.c., 0.4 c.c. 
S. R.S. | Ragweed, 1 to 5000+ 1 to 10000 = 0.1 ¢.c.; 1 to 5000 = 0.1 No bene- 
e.c., 0.2 c.c., 0.3 fit. 
W.S. T. | Ragweed, 1 to 1000+ |1to 5000 = 0.1 c.c., 0.2 ¢.c., 0.3 cc. No bene- 
j}lto 1000 = 0.1 c.c., 0.2 c.c. fit. 
T. 8. R. | Timothy, 1 to 10000+ 1 to 20000 = 0.1 c.c.; 1 to 10000= 0.1 No bene- 
c.c., 0.2 c.c. fit. 
lto 5000 = 0.1 c.c., 0.2 ¢.c., 0.3 e.c. 
1000 = 0.1 c.c. 
F. G. K. | Timothy and redtop,|/1to 1000 = 0.1 ¢.c., 0.2 ¢.c.; 1to 500 No bene- 
1 to 500+ = 0.1 c.c., 0.2 c.c. fit. 
S. M. V. | Timothy, 1 to 1000+ (1lto 5000 = 0.1 c.c., 0.2 ¢.c., 0.3 ¢.c. No bene- 
lto 1000 = 0.1 c.c., 0.2 c.c. fit. 


The question now arises: Should both methods of treatment be 
employed in the same patient provided the treatment preceding the 
season fails? The answer is in the affirmative, as shown by the 
following 2 cases who were a part of Table I. One of these patients 
was not benefited by four treatments with the 1 to 500 dilution of the 
pollen (see Table I); his asthma began at the usual time, so that 
treatment “during the season” was then tried. He was given at 


weekly intervals ragweed pollen in a dilution of 1 to 10000, 0.1 ¢.c., 
0.2 c.c., 0.3 ¢.c., then 1 to 5000, 0.2 c.c., and 0.2 c.c.; after the 
third treatment he became free from asthma and continued to be 
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free through the remainder of the season. ‘The other patient who 
was not benefited by one treatment of the 1 to 100 dilution (see 
Table 1) preceding the season was given a 1 to 5000 dilution 0.1 e.c., 
0.2 c.c., 0.3 ¢.c., 0.4 ¢.c., at weekly intervals during the season. For 
five days following each treatment he was free from asthma, but 
for the succeeding two days of each interval he had asthma as usual. 
It should be noted that although both patients had had a number of 
treatments preceding the season, including the dilutions of 1 to 5000, 
1 to 1000 and 1 to 500, when treatment was continued during the 
season the dose or amount of each treatment was dropped back to 
that which was first used, namely, 1 to 10000 in the first case and 
1 to 5000 in the second case. In other words, they were treated 
during the season just as though they had not been treated preceding 
the season. One might ask why this was necessary and why not 
continue throughout the season, gradually increasing the dose from 
where the treatment preceding the season left off? The following 
case (and others might be cited) will show that it is not advisable 
to give a few treatments preceding the season and then continue 
increasing the dose through the season. This patient, who was given 
one treatment of the 1 to 500 dilution and not benefited (see Table 
I), was continuously treated with gradually increasing amounts 
throughout the season, with no benefit, and probably the patient 
had worse asthmathan usual. Therefore, a few treatments preceding 
the season is not advisable. This is probably because the patient is 
getting large amounts of the pollen in the treatment and at the same 
time is getting considerable pollen from natural sources, and the 
combination of the two is sufficient to overcome whatever desensiti- 
zation has been accomplished by the treatment given preceding the 
season. 

Therefore, in the treatment of pollen asthma there are only two 
methods available: the best method is to give sufficient treatment 
preceding the season of pollination and then stop, and by sufficient 
treatment is meant to begin treatment three months ahead of the 
season, so that the few final treatments will be with the strongest 
dilution of the pollen protein (that is, our 1 to 100 dilution). If this 
method happens to fail, treatment may be continued through the 
season, but the dosage must not continue on the increase from the 
amount last given; the dosage must be dropped back to the original 
first dose and very cautiously increased. The only other method 
worth doing is not to give any treatment preceding the season but 
wait until the patient begins to have asthma, then treat cautiously; 
first give one or more doses of the highest dilution which fails to give 
any reaction whatsoever on the skin and very slowly increase the 
succeeding doses. It is far better to give two doses that are so 
small that no improvement results before a beneficial amount is 
given than to run the risk of giving too large an initial dose, which 
may upset the patient and thus discourage the physician. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
j 


WALKER: TREATMENT OF ASTHMATICS WITH POLLENS 417 


POLLENS AS A PossipLe CAUsE oF CONTINUOUS AsTHMA.  Fre- 
quently, patients who have asthma more or less continuously 
throughout the year give a history of onset of asthma or of their 
first attack during some summer month when some flowers are 
pollinating, and they also give a positive cutaneous test with the 
pollens of that particular season. Frequently the relationship 
between pollens and continuous asthma is even more suspicious; 
each year the patient begins asthma during a pollen season, but the 
asthma does not stop when the season of pollination is over; instead 
the asthmatic condition persists for several months or until the first 
seasonable spring weather the following year. Such a patient will 
then be well until that particular pollen season occurs again; the 
patient is sensitive to the pollens occurring during that season. The 
following case well illustrates the sequence of events in this type of 
asthma. The patient has had hay fever and asthma for nineteen 
years, and she gives a positive cutaneous test with ragweed pollen 
in a dilution of 1 to 5000. During the first few years the patient had 
hay fever and asthma from the middle of August to the first of 
October, thus being at that time a typical ragweed pollen case. A 
few years later the asthmatic condition would continue until 
December, although the hay fever would stop as usual in October. 
A few years later still the asthmatic condition continued until spring, 
the hay fever still ceasing as usual. During the past two years the 
asthmatic condition has continued the year round, although she 
oniy has hay fever as usual from the middle of August to the first 
of October. Other cases in whom the pollens are less suspiciously 
a cause of continuous asthma give a history that their asthma, 
although continuous throughout the year, is much worse during 
certain summer months, and they give positive skin tests with the 
pollens which are prevalent at that particular time. 

Table III includes 14 cases which are instances of the above, and 
in 7 of these the relief from asthma following treatment with the 
pollens confirms the belief that pollens were the primary cause of 
asthma. 


TABLE III. 
Patient. Onset. Positive skin test with pollens. Duration. 
1. Miss B. July Timothy, redtop and ragweed Throughout year. 
2. Miss L. July Timothy, redtop and ragweed Throughout year. 
3. Mrs. G. August Ragweed Throughout year. 
4. Mr. T. August Ragweed Throughout year 
5. Miss W. August Ragweed Throughout year. 
6. Mr. G. August Ragweed Throughout winter. 
7. Mr. F. August Ragweed Through November 
8. Mrs. M. August Ragweed Throughout winter. 
9. Mr. S. August Ragweed To December. 
10. Mr. P. August Ragweed To December. 
11. Mr. A. August Ragweed To November. 
12. Mrs. 8. August Ragweed To November. 
13. Mrs. O'L. August Ragweed Throughout winter. 


14. Mrs. M. August Ragweed Throughout winter. 
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The above group of cases needs little explanation. The first 2 
patients began to have asthma in July; they were sensitive to the 
summer pollens—one was always worse in summer—and, although 
the asthma continued throughout the year, pollens were suspected 
as the primary cause of the asthma. The next 3 patients are similar 
to the first 2, with the exception that the first attack of asthma 
occurred during August, when ragweed pollen is in season, and 
consequently ragweed pollen may be suspected as the primary cause 
of asthma. The remaining patients are similar to the 3 just dis- 
cussed, with the exception that asthma did not continue all the year, 
but instead it stopped at various times during the winter; in the 
last 2 cases it is most suspicious that ragweed primarily caused 
asthma, since during the first few years the asthma was confined to 
the months of August and September, which is the season of ragweed 
pollination. So much for the supposition as based upon history. 
Fortunately we have had the opportunity through pollen treat- 
ment of confirming our belief that pollens were the primary cause 
of asthma in some of these cases. These treated cases will be dis- 
cussed in the following paragraph: 

The first patient (Miss B.) in Table III, whose asthma began in 
July, who has always been worse in summer and who was sensitive 
to the pollens of timothy, redtop and ragweed, has had two of the 
best summers—in fact, has had very little asthma—following a 
series of treatments with the pollens to which she was sensitive. 

Patient No. 8 (Mrs. M.) was treated with ragweed pollen, to 
which she was sensitive, and following treatment she had no asthma 
as usual during August and September, neither has she had any 
asthma during the winter; previous to this she has had asthma as 
shown in Table III for over thirty years. 

Patient No. 9 (Mr. 8.), who has had asthma for five years, from 
the middle of August to December; and was sensitive to ragweed 
pollen, had no asthma at all for two years following a series of rag- 
weed treatments given each year for these two years; the next year 
no ragweed treatment was given, and he had asthma as usual. 

The remaining five patients (Nos. 10, 11, 12, 13, 14) were all quite 
similar in that they all had had asthma for years from August to 
or through the winter months; they were all sensitive to ragweed 
pollen, and following ragweed treatment they all were entirely free 
from asthma during the ensuing fall and winter. Therefore, these 8 
patients who were free from asthma following treatment with the 
pollens to which they were sensitive would seem to definitely 
establish the fact that pollens were the primary cause of asthma 
in such cases, and that surely such patients should be treated with 
the pollens to which they are sensitive on the chance that they may 
be relieved of asthma. 

The question now arises, Why does not the asthma in such cases 
stop when the pollen season terminates, or, in other words, what 
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prolongs the asthma after the primary cause ceases to exist? The 
answer is that various other causes prolong the asthma, and one of 
these is bacteria as a secondary invader. Six to eight weeks of 
continuous severe asthma may cause so much local irritation in the 
bronchial tree that the field is fertile for secondary bacterial inva- 
sion, and in addition the patient’s general resistance has been lowered. 
In Table III, Cases No. 6 (Mr. G.), No. 9 (Mr. S.) and No. 12 
(Mrs. S.) represent such an instance. Case No. 6 was not treated 
with pollen, but after the pollen season was over treatment was begun 
with his autogenous sputum vaccine, and he gradually became free 
from asthma until entirely so after three or four doses; this same 
procedure was repeated a second season, with the same good results, 
although for the previous seven years without treatment the asthma 
continued all winter. Cases Nos. 9 and 12 were similarly treated, 
with equally good results, the year preceding that in which pollen 
treatment was given. 


TABLE IV.—SPECIFICITY OF PROTEINS IN THE TREATMENT OF 
BRONCHIAL ASTHMA. 


Patient. Duration of asthma. Positive skin test. Treatment and remarks. 
1. M.A. August to October Ragweed Vaccine no benefit; ragweed 
pollen relieved. 
2. H. B. June to July Pollens slight Pollens no benefit; vaccines 
relieved. 
3. A. G. Throughout year Ragweed slight Ragweed no benefit; vaccines 
relieved. 
4. D. M. Throughout year Ragweed slight Ragweed no benefit; vaccines 
relieved. 
5. J. M. Throughout year Ragweed Ragweed relieved in summer; 
vaccines relieved in winter. 
6. RLS. Throughout year Early and late pol- Pollens relieved in summer; 
lens vaccines benefited in winter. 
y Throughout year Ragweed, 8.P. albus Ragweed relieved in summer; 


vaccines of S.P. albus re- 
lieved in winter. 

Throughout year Timothy: horsehair Timothy relieved in summer; 
horsehair proteins relieved 
in winter. 

9. C.S8. Throughout year Timothy: horsehair | Timothy relieved in summer; 
horsehair proteins relieved 
in winter. 

10. W. G. T. Throughout year Ragweed: horsehair Ragweed relieved in summer; 
horsehair proteins relieved 
in winter. 


11. M. M. Throughout year Redtop; timothy; Pollens relieved in summer; 
horsehair horsehair proteins relieved 

in winter. 
13. Mi P. Throughout year Ragweed Ragweed relieved the com- 


plication of hay fever but 
asthma not benefited. 


Other causes which may prolong a pollen asthma, or, in other 
words, other causes which together with pollens produce a more or 
less continuous asthma, are included in Table IV under the title, 
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The above group of cases needs little explanation. The first 2 
patients began to have asthma in July; they were sensitive to the 
summer pollens—one was always worse in summer—and, although 
the asthma continued throughout the year, pollens were suspected 
as the primary cause of the asthma. The next 3 patients are similar 
to the first 2, with the exception that the first attack of asthma 
occurred during August, when ragweed pollen is in season, and 
consequently ragweed pollen may be suspected as the primary cause 
of asthma. The remaining patients are similar to the 3 just dis- 
cussed, with the exception that asthma did not continue all the year, 
but instead it stopped at various times during the winter; in the 
last 2 cases it is most suspicious that ragweed primarily caused 
asthma, since during the first few years the asthma was confined to 
the months of August and September, which is the season of ragweed 
pollination. So much for the supposition as based upon history. 
Fortunately we have had the opportunity through pollen treat- 
ment of confirming our belief that pollens were the primary cause 
of asthma in some of these cases. These treated cases will be dis- 
cussed in the following paragraph: 

The first patient (Miss B.) in Table III, whose asthma began in 
July, who has always been worse in summer and who was sensitive 
to the pollens of timothy, redtop and ragweed, has had two of the 
best summers—in fact, has had very little asthma—following a 
series of treatments with the pollens to which she was sensitive. 

Patient No. 8 (Mrs. M.) was treated with ragweed pollen, to 
which she was sensitive, and following treatment she had no asthma 
as usual during August and September, neither has she had any 
asthma during the winter; previous to this she has had asthma as 
shown in Table III for over thirty years. 

Patient No. 9 (Mr. 8.), who has had asthma for five years, from 
the middle of August to December, and was sensitive to ragweed 
pollen, had no asthma at all for two years following a series of rag- 
weed treatments given each year for these two years; the next year 
no ragweed treatment was given, and he had asthma as usual. 

The remaining five patients (Nos. 10, 11, 12, 13, 14) were all quite 
similar in that they all had had asthma for years from August to 
or through the winter months; they were all sensitive to ragweed 
pollen, and following ragweed treatment they all were entirely free 
from asthma during the ensuing fall and winter. Therefore, these 8 
patients who were free from asthma following treatment with the 
pollens to which they were sensitive would seem to definitely 
establish the fact that pollens were the primary cause of asthma 
in such cases, and that surely such patients should be treated with 
the pollens to which they are sensitive on the chance that they may 
be relieved of asthma. 

The question now arises, Why does not the asthma in such cases 
stop when the pollen season terminates, or, in other words, what 
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prolongs the asthma after the primary cause ceases to exist? The 
answer is that various other causes prolong the asthma, and one of 
these is bacteria as a secondary invader. Six to eight weeks of 
continuous severe asthma may cause so much local irritation in the 
bronchial tree that the field is fertile for secondary bacterial inva- 
sion, and in addition the patient’s general resistance has been lowered. 
In Table II], Cases No. 6 (Mr. G.), No. 9 (Mr. S.) and No. 12 
(Mrs. 8.) represent such an instance. Case No. 6 was not treated 
with pollen, but after the pollen season was over treatment was begun 
with his autogenous sputum vaccine, and he gradually became free 
from asthma until entirely so after three or four doses; this same 
procedure was repeated a second season, with the same good results, 
although for the previous seven years without treatment the asthma 
continued all winter. Cases Nos. 9 and 12 were similarly treated, 
with equally good results, the year preceding that in which pollen 
treatment was given. 


TABLE IV.—SPECIFICITY OF PROTEINS IN THE TREATMENT OF 
BRONCHIAL ASTHMA. 


Patient. Duration of asthma. Positive skin test. Treatment and remarks. 
1. M. A. August to October Ragweed Vaccine no benefit; ragweed 
pollen relieved. 
2. H. B. June to July Pollens slight Pollens no benefit; vaccines 
relieved. 
3. A. G, Throughout year Ragweed slight Ragweed no benefit; vaccines 
relieved. 
4. D. M. Throughout year Ragweed slight Ragweed no benefit; vaccines 
relieved. 
5 J. M. Throughout year Ragweed Ragweed relieved in summer; 
vaccines relieved in winter. 
6. RLS. Throughout year Early and late pol- Pollens relieved in summer; 
lens vaccines benefited in winter. 
y a Se Throughout year Ragweed, 8.P. albus Ragweed relieved in summer; 


vaccines of S.P. albus re- 
lieved in winter. 

Throughout year | Timothy: horsehair Timothy relieved in summer; 
horsehair proteins relieved 
in winter. 

9. €.s. Throughout year Timothy: horsehair | Timothy relieved in summer; 
horsehair proteins relieved 
in winter. 

10. W. G. T. Throughout year Ragweed: horsehair Ragweed relieved in summer; 
horsehair proteins relieved 
in winter. 


11. M. M. Throughout year Redtop; timothy; Pollens relieved in summer; 
horsehair horsehair proteins relieved 

in winter. 
1 Throughout year Ragweed Ragweed relieved the com- 


plication of hay fever but 
asthma not benefited. 


Other causes which may prolong a pollen asthma, or, in other 
words, other causes which together with pollens produce a more or 
less continuous asthma, are included in Table IV under the title, 
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Specificity of Proteins. We have shown in previous papers that in 
the treatment of bronchial asthma there is a specificity of proteins, 
but pollens have not been included in this connection; also, the 
question of multiple sensitization or multiple causes of asthma in 
the same individual has been discussed without particular reference 
to the pollens. Therefore, although the chief reason for presenting 
Table IV is to illustrate the specificity of proteins in the treatment 
of bronchial asthma, the cases also illustrate multiple sensitization 
and various causes for the prolongation of pollen asthmas. 

In Table IV the first patient (M. A.) who had asthma during the 
ragweed pollen season and who was sensitive to this pollen has been 
under observation three years. The first year treatment with a 
vaccine of Staphylococcus pyogenes aureus, while he was having 
asthma, had no effect on his condition; the next vear he was treated, 
preceding the season, with ragweed pollen, and he had no asthma; 
last vear he was not treated at all and he had asthma as usual. The 
second patient (H. B.), who had had asthma for five years only 
during June and July, and was only slightly sensitive to the pollens 
corresponding to that season, was not benefited one year by treat- 
ment either preceding or during the season with those pollens, but 
the next two seasons he was relieved by autogenous sputum vaccines. 
The next two patients (A. G. and D. M.) are so similar that they 
may be considered together. Both patients, who had had asthma 
for seven years continuously throughout the vear and were only 
slightly sensitive to ragweed pollen, were treated preceding and during 
the season with ragweed pollen without benefit; treatment, however, 
with autogenous sputum vaccines relieved the asthma in both cases 
and they remained free from it while under vaccine treatment, 
which has been given to them off and on for the past two years. 
Therefore, these 4 cases illustrate the specificity of proteins in the 
treatment of bronchial asthma; the first case was strongly sensitive 
to ragweed pollen, and treatment with it prevented asthma (specific 
treatment); however, treatment with vaccines did not benefit 
(non-specific treatment); the remaining 3 cases were so very slightly 
sensitive to pollens that pollen treatment was not indicated, there- 
fore the pollen treatment which these patients were given was non- 
specific and not beneficial; following vaccine treatment, however, 
these patients were relieved. The latter 3 patients bring up the 
question how strongly positive must be a reaction to pollens to 
indicate pollen treatment; this will be discussed later on in this 
paper. 

The next 2 cases in Table IV, namely, J. M. and R. S., may be 
considered together. Both were positive with pollens and pollen 
treatment preceding the season prevented both from having asthma 
during the pollen season; nevertheless, their asthma returned during 
the winter. Treatment with autogenous sputum vaccines, however, 
relieved one patient entirely of asthma; the other patient was 
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greatly benefited. These 2 cases definitely show the specificity of 
treatment, and like those patients presented in Table III, they 
illustrate the importance of pollen treatment in those patients who 
are definitely sensitive to pollens even though such patients have 
asthma after the pollen season is at an end. 

The next five patients in Table IV, namely, I. G., R. W., C.S., 
W. G. T. and M. M., are similar. All were sensitive to pollens, and 
pollen treatment prevented asthma during the pollen seasons; but 
during the remainder of the year they had asthma as usual. These 
patients were, however, sensitive to other proteins—Case I. G. to 
Staphylococcus pyogenes albus and the other patients were sensitive 
to the proteins of horse dandruff, and treatment with these proteins 
relieved and prevented the winter asthma which they had been 
having for periods varying between eight and seventeen vears. 
These patients not only illustrate the specificity of proteins in the 
treatment of bronchial asthma, but also multiple sensitization and 
the necessity of treatment with more than one type of protein in 
such cases; furthermore, such cases confirm the value of the skin 
or cutaneous test. 

The last case (M. P.), in Table IV, had asthma throughout the 
year and hay fever from the middle of August to the first frost; she 
was sensitive to ragweed pollen. Treatment with ragweed pollen 
preceding the season prevented her from having her customary fall 
hay fever, but her asthma was the same as usual. Therefore, the 
pollen treatment explained the cause of hay fever but not the cause 
of asthma, and thus the patient had two separate conditions from 
different causes at the same time. This is another instance of 
specific protein treatment, of the specific value of the cutaneous test 
and of the necessity of treatment as determined by the skin test, in 
order to rule out all possible causes of brochial asthma. This case 
also brings up the association of hay fever with brochial asthma. 

AssociaTION OF Hay Fever with Astuma. In this 
paper have been included only those patients who had bronchial 
asthma throughout the whole or greater part of the respective pollen 
season. For instance, many such patients had asthma throughout 
the season, many others had asthma after a few days of hay fever, 
then both continued throughout the season and the remainder had 
hay fever for ten days to two weeks before asthma began, then both 
continued throughout the season. Frequently, hay fever patients 
have a very slight attack of asthma at some time during their hay 
fever, often the hay fever symptoms end with a day or two of asthma 
and still others are more or less choked up at times during their hay 
fever. None of the latter cases are included in this paper because 
the amount of asthma was too slight and the attacks too unreliable 
to claim benefit or relief from treatment. These cases do, however, 
show the frequent association of hay fever and asthma when caused 
by pollens. 
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Of the 31 patients in Table I who were treated preceding the 
season, 27, or all but 4, had hay fever with their asthma; of the 10 
patients in Table II who were treated during the season, 7, or all 
but 3, had hay fever with their asthma; and two other similar 
typical pollen asthmas, who were presented in this paper, to show 
the necessity of carefully selecting the proper dose of pollen, also 
had hay fever with their asthma. Therefore, of the typical pollen 
asthmatics, in 80 per cent. hay fever was associated with asthma 
and both conditions were caused by the same pollen as shown by 
pollen treatment. 

‘ Among the 14 patients in Table III there were 8 who also had 
hay fever, and of the 10 patients in Table IV who had asthma 
throughout the year 2 had hay fever. In the whole series of 600 
asthmatics, excluding those who are included in this paper, there 
were 12 who had hay fever. Therefore, a positive cutaneous test 
with pollens in patients who have bronchial asthma may mean that 
those patients have pollen hay fever and that the pollens play no 
part in the cause of asthma; the only way to tell is to treat with the 
pollens which give positive tests. 

Eleven patients who had bronchial asthma and who are not 
included in this paper gave positive cutaneous tests with pollens in 
dilution no stronger than 1 to 500; 5 of these gave a positive test ina 
1 to 100 dilution and the remaining 6 patients gave positive tests 
with the 1 to 500 dilution. As a general rule it seems unnecessary 

to treat such cases with pollens, especially if the patients are sensitive 

to other proteins, because in the experience we have already outlined 

' they are probably not sufficiently sensitive to pollens to have much 

trouble from them. In the last four paragraphs entitled “The 
Asssociation of Hay Fever with Bronchial Asthma,”’ the 92 patients 

who, in a former paper,’ were shown to be sensitive to pollens have 
thus all been accounted for. 

THE POLLEN SEASONS AND THE POLLENS Tuat CAUSE BRONCHIAL 
Astuma. There are three definite pollen seasons. The first occurs 

in April and May when the various trees pollinate; among the first 

to pollinate during this season are the willow, birch and maple and 
the last one to pollinate is the pine, which occurs the last day or two 
in May. Although the pollen of any of these trees may cause asthma, 
we have had only one case caused by willow, one by birch and one 
by pine pollen. Since the length of time which each tree requires to 
complete pollination is no longer than two weeks, and in the case of 
the pine tree only one day, it is quite unnecessary to treat these 
patients for such a short exposure to the pollen. 

The second pollen season, and a more important one, occurs 
during June and July. The principal plants which pollinate at this 
time are the rose, June grass, orchard grass, redtop and timothy; 


5 Boston Med. and Surg. Jour., 1918, clxxix, 288. 
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the latter two are also grasses and are familiarly known as hay. We 
have not had a case of asthma caused by the rose, although there 
are such on record; neither have we found orchard grass to be a 
cause; these two plants surely are not frequently a cause of asthma. 
June grass is so similar botanically to redtop that we do not use it 
in our tests. The important plants in this group are redtop and 
timothy grasses, and of these two timothy is the chief cause of 
bronchial asthma at this season. Practically every patient who was 
sensitive to timothy was also somewhat sensitive to redtop, but 
usually less so. In our series of cases redtop never gave a stronger 
reaction than timothy; in only 5 cases did both pollens give an 
equally strong reaction and in only 1 other case did redtop give a 
test nearly as strong as did timothy; in the & remaining cases 
included in this paper redtop reacted little or not at all, while 
timothy gave a strong reaction. (The adjectives qualifying reaction 
refer to various dilutions of the pollen protein; for instance, an 
equally strong reaction means that both pollens gave a positive test 
in the same high dilutions, and referring to the ‘latter part of the 
previous sentence concerning the 8 remaining cases it is meant that 
these cases gave a positive skin test with high dilutions of timothy, 
whereas with redtop the patients either gave negative tests or posi- 
tive tests with only very low dilutions.) Patients who were equally 
sensitive, or nearly so, were treated with both pollens, but those who 
gave positive tests with high dilutions of timothy and with concen- 
trated dilutions of redtop were treated only with timothy pollen 
extract. A fair idea may be obtained regarding the frequency of 
these pollens as a cause of asthma by referring to Tables I and II, 
which included definite cases of seasonal pollen asthma; of the total 
of 41 cases, in 8 the pollens of redtop and timothy were the cause of 
asthma; this percentage of frequency, however, is a little too high 
for a large series of cases. 

The third pollen season, and by far the most important, occurs 
during August and September, and the important pollens at this 
time are those of ragweed, golden rod and daisy. The daisy really 
begins to pollinate in July and finishes in early September; golden 
rod pollinates during August and September and ragweed usually 
begins to pollinate about the middle of August and ceases with the 
first heavy frost, which usually occurs early in October. Ragweed 
is practically always the cause of pollen asthma at this season, and 
in only one case have we found the daisy the cause, and in one other 
was golden rod the cause. These three plants belong to the same 
botanical family, although they are not intimately related to each 
other, and consequently every patient that reacts positively to one 
need not react to all. The proportion of positive skin reactions 
among these three pollens is brought out by the patients presented in 
Tables I and II. Of the 41 patients presented in the two tables, 
in 32 the asthma was caused by ragweed pollen alone and in one 
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other both ragweed and daisy pollens were the cause. ‘This shows 
how much more frequently ragweed pollen causes bronchial asthma 
than the next most common pollens that cause it, namely, redtop 
and timothy. Of the 32 patients who had asthma from ragweed 
pollen, 3 gave a positive cutaneous test with ragweed pollen protein 
in a dilution of 1 to 10000, 21 with a dilution of 1 to 5000 and 8 
were positive with a dilution no stronger than 1 to 1000. These 
same patients gave skin tests with the pollens of the daisy and 
golden rod as follows: 6 were negative with the whole pollen of 
golden rod and 5 with the whole pollen of the daisy, 5 were positive 
with the whole pollen of golden rod but negative with a 1 to 100 
dilution, and with the whole pollen of the daisy one was positive, 
13 were negative with golden rod diluted 1 to 100, but whole pollen 
was not tested and 15 were negative with the daisy diluted 1 to 100, 
but whole pollen was not tested; 7 other patients were positive with 
golden rod pollen extract in a dilution of 1 to 100 but negative with 
higher dilutions, and 6 were positive with the daisy pollen extract 
diluted 1 to 100 but negative with high dilutions; 2 patients were 
positive with golden-rod pollen in a 1 to 500 dilution and 3 were 
positive with daisy 1 to 500; no patients were positive with golden- 
rod pollen extract in dilutions higher than 1 to 500, whereas with 
daisy pollen extract 2 were positive with 1 to 1000 dilution and one 
with | to 5000 dilution. Since the above patients were treated only 
with ragweed pollen, to which they were most sensitive, with the 
exception of the one patient who was equally sensitive to both rag- 
weed and the daisy and was treated with both, it is evident that in 
practically all patients who have pollen asthma during August and 
September ragweed is the cause. 

Attention should be called to the fact that some patients have 
so-called asthma during June and July, others during August and 
September and still others have so-called asthma throughout the 
summer; but they are not sensitive to pollens, and the asthma in 
these cases is caused by bacteria; a series of these cases was reported 
in a previous paper.’ Therefore, it is essential to do the skin or 
cutaneous test in all cases of summer asthma, and it is just as 
ridiculous to treat all summer asthmatics with pollens. Further- 
more, it is unnecessary and possibly harmful to treat pollen asth- 
matics with an extract composed of many pollens, such as in the 
past has been put on the market by commercial firms, when the 
patient actually requires only one or possibly two varieties of pollen. 
Attention should also be called to the fact that occasionally the 
pollen seasons vary in time, depending upon weather conditions. 
For instance, during the summer of 1918 June grass pollinated in 
May, red top and timothy were still pollinating in August and rag- 
weed began to pollinate the first week in August. Naturally these 
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seasons also vary with localities. What has been written in this 
paper holds for Massachusetts, but farther north the seasons are 
retarded and farther south the seasons are ahead of this schedule. 
Furthermore, the same pollens are not found in all localities. There 
are places in New Hampshire where ragweed does not grow; in 
Florida there is no ragweed, but golden rod grows in abundance; in 
the South and middle West the grass alfalfa abounds, and, as shown 
by Selfridge,’ none of the eastern pollens are found in California. 
Therefore the ridiculousness of treating summer asthmatics over the 
whole country with the same poliens, as in the past some commercial 
houses have advocated, is quite evident and the necessity of doing 
skin or cutaneous tests is just as evident. 

In conclusion, readers of this paper should bear in mind that we 
collected our own pollens and made our own preparation by the 
method already outlined and that our results depend upon these 
facts. Our results will naturally be specifically true only when our 
methods are followed or with those who purchase the individual 
pollen preparations which are comparable with our own. Otherwise, 
our results will hold only in a general way as regards the degree of 
sensitiveness of the patient and the amount of treatment necessary. 

ConcLusions. Patients who have seasonal bronchial asthma 
caused by pollens are prevented from having asthma by a series of 
treatments with the pollens to which they are most sensitive pro- 
vided sufficient treatment is given, and by this is meapt a series of 
treatments consisting of varicus dilutions of the pollen protein 
ranging from the strongest dilution which fails to give a positive 
cutaneous test to the strongest dilution which gives a positive test. 
When our methods are used the usual proper treatment is as follows: 
1 to 10000 give 0.2 ¢.c., 1 to 5000 give 0.2 ¢.c., 0.3 e.c., 0.4 ¢.e., 1 to 
1000 give 0.2 c.c., 0.3 1 to 500 give 0.2 c.c., 0.3 ¢.c., 0.4 
1 to 100 give 0.1 ¢.c. 0.2 ¢.c., 0.8 ec. 

Treatment with pollens during the season is less reliable, but worth 
doing provided much treatment preceding the season fails or cannot 
be given. In such cases very small amounts of the pollen protein 
should be given. 


7 Spasmodic Vasomotor Disturbances of the Respiratory Tract, with Special Refer- 
ence to Hay Fever, California State Jour. of Med., April, 1918. 

Other papers on the study of bronchial asthma made possible through a gift by 
Mr. Charles F. Choate, Jr., of Boston, to the Peter Bent Brigham Hospital are as 
follows: 

Studies I-V, Jour. Med. Research, 1917, xxxv, 373, 391, 487, 497, 509. 

Studies VI-VIII, Jour. Immunol., 1917, ii, 227, 237, 243. 

Study IX, Am. Jour. Bot. July, 1917. 

Studies X—XIII, Jour. Med. Research, 1917, xxxvi, 231, 237, 243, 295. 

Study XIV, ibid., xxxvi, 423. 

Study XV, ibid., 1917, xxxvii, 51. 

Studies XVI and XVII, ib‘d. 1917, xxxvii, 277, 287. 

Study XVIII, Jour. Am. Med. Assn., 1918, Ixx, 897. 

The Cause and Treatment of Bronchial Asthma, Med. Clinics of North America, 
Boston, 1918, i, No. 4. 
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Asthma caused by pollens may continue after the termination of 
the pollen season. The continuation of asthma in these cases is due 
to secondary bacterial infection, causing bronchitis in a patient 
whose resistance, either local or general, has been lowered because 
of prolonged, severe pollen asthma. 

Patients who have continuous asthma throughout the year should 
be treated with pollens if they give positive cutaneous tests with 
them, in order to determine whether or not the pollens may in part 
be a cause of asthma. The association of hay fever with brochial 
asthma is so common in pollen cases, and is sufficiently frequent in 
continuous asthma to warrant pollen treatment in all patients who 
are sensitive to pollens. 

The most common pollen that causes seasonal asthma is that of 
ragweed, whose season of pollination extends, as a rule, from the 
middle of August to the first frost, or about the first of October. 
The next most common pollens to cause asthma are those of redtop 
and timothy, usually both together, but of the two, timothy is 
the more frequent cause. These, however, are poor seconds to rag- 
weed pollen. The season of pollination of redtop and timothy is 
during June and July. Rarely the pollen of various trees which 
pollinate during April and May, the pollen of the rose during June 
and July, the pollen of the daisy during July and August and the 
pollens of corn and golden rod during August and September are 
the cause of bronchial asthma. 
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SurGIcAL TREATMENT. By JAMEs Perer Warsasse, Formerly 
Attending Surgeon to the Methodist Episcopal Hospital, Brooklyn, 
New York. Volume 1. Pp. 899; 699 illustrations. Philadelphia 
and London: W. B. Saunders Company, 1918. 


Tue author here presents the first volume of a large three-volume 
work on surgical treatment. Judging the prospective two volumes 
by this one, we recognize a very ambitious effort and one worthy of 
the tremendous amount of work it has required. The outstanding 
feature is that it is a one-man production in contrast to the usual 
system of surgery by many authors. The one-time common and 
popular text-book of surgery by one author seems to have lost its 
hold on the profession, with a few noteworthy exceptions. Even 
the large systems by many authors, most of whom work and write 
along special lines, do not seem to maintain their popularity through 
more than a few editions, evidently because they cannot keep abreast 
of the important advances in surgery. The progressive surgeon 
must be familiar with the original literature as it appears in the 
journals. Even in the matter of surgical treatment alone, one not 
infrequently fails to realize how difficult it is to condense this amount 
of material, or the best of it, into the narrow confines of three 
volumes. Whatever their defects, such books are very essential in 
the life of the busy surgeon for ready reference and reasonably 
reliable guidance, and there is much to be said for this unusual one- 
man system. Duplication and overlapping of subjects is largely 
avoided. Many noted writers on special branches of surgery have 
displayed much difficulty in determining what the average physician 
and general surgeon need most. Warbasse shows not only a remark- 
able capacity for absorbing the literature himself, but for presenting 
its essential features in such a form that the ordinary reader may 
absorb it also. 

A striking general feature is the wide area covered with a note- 
worthy attention to detail. In view of the great number of surgical 
contributions, due to the war needs and irrespective of the war, the 
author displays an unusual ability to be brief, comprehensive and 
clear in his summaries of this material. The general excellence of 
the work and of the numerous illustrations make it difficult to par- 
ticularize concerning individual features. The reviewer, however, 
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cannot agree with the author in all things. He would criticize, for 
instance, Fig. 215, on page 365, which shows digital pressure being 
made on the femoral artery about under the spine of the pubis 
instead of under the middle of Poupart’s ligament. All surgeons 
will not agree that “ordinarily the reduction of a fracture is simple 
and satisfactory.’ A skiagraphic illustration of a fracture of the 
shafts of say both bones of the leg, with considerable overlapping 
of the fragments before reduction, and a similar illustration of the 
same fracture showing reduction of the deformity would have been 
more convincing. Diagrammatic illustrations do not satisfy. Com- 
pressing the artery supplying the bone, the use of drugs or of anemia 
by the ischemic rubber bandage, to aid the reduction by relaxing the 
muscles, will not appeal strongly to the experienced surgeon. That 
fractures of the greater tuberosity of the humerus and of the head 
and neck of the radius are rare is not supported by the roentgen-ray 
evidence. Fig. 475, on page 633, is evidently copied from one which 
appeared elsewhere a few vears ago, and its reappearance is unfor- 
tunate. It illustrates an operation for recurrent dislocation of the 
shoulder that never was done and never will be, because the ana- 
tomical conditions illustrated do not exist. To the uninitiated it 
is alluring, but if followed will prove bitterly disappointing. 

But these are trifles in a great mass of up-to-date, readily digest- 
ible, well coérdinated, surgical therapeutic facts, very valuable and 
necessary to the practising surgeon. The author is to be con- 
gratulated on the magnitude and importance of the work he has 
accomplished. The surgeon and practising physician are also to be 
congratulated because of the opportunity it affords of finding what 
they need most of modern surgical knowledge so arranged and 
illustrated that it is readily accessible. we Oy Bi 


ForceD Movements, TropisMs AND ANIMAL ConpucT. By 
Jacques Lorn, Member of the Rockefeller Institute for Medical 
Research. Pp. 209; 42 illustrations. Philadelphia: J. B. 
Lippincott Company, 1918. 


Tuts is the first of a projected series of monographs on general 
physiology and experimental biology by American writers. It is 
now thirty years ago since the author of this book put forward his 
well-known theory of tropisms or forced movements in regard to 
animal behavior. The idea was first suggested to him by observing 
the behavior of plants, such as stems bending toward the light of a 
window or the growing ivy stem inclining toward a solid support. 
By careful experimental procedures he found the behavior of lower 
animals to be similarly governed by external forces. To these 
forces he applied the same terms as had been used in plant physi- 
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ology, as heliotropism, galvanotropism, geotropism, ete. In the 
interval since the idea was first advanced many investigators have 
worked upon the lines which the author then indicated. This 
is attested to by the 554 references to literature at the end of the 
book. These and the discussion of their results, which the book 
contains, will serve as a source of collected information and of refer- 
ence to all those interested in the subject. W. H. F. A. 


Tue Human SKELETON. AN INTERPRETATION. By Herpert E. 
Watrer, Associate Professor of Biology, Brown University. 
Pp. 214; 174 illustrations. New York: The Macmillan Com- 
pany, 1918. 


To those whose early study of the human skeleton was coincident 
with the first strenuous months of their medical education, this 
simple presentation will serve to give a new viewpoint. Instead of 
time-honored descriptions and hackneyed expressions, the author 
uses every-day language in his attempt to inject life into the dry 
bones. Perhaps some may disapprove of his partly humorous 
method of handling scientific facts. His interpretation is largely 
based upon evolutionary lines, or, to use one of the author’s own 
expressions, ‘“‘the present skeleton is only the latest model,” and is 
bound in the future to undergo many modifications. ‘To show the 
directions in which the various parts of the skeleton are evolving, 
he draws largely upon comparative anatomy and embryology. The 
result is a readable book, in which the more general and larger 
aspects of the subject are emphasized to the exclusion of much of 
the usual minutiz. W. H. F. A. 
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Post Malarial Severe Anemia.—HarriInGTon and WuHiItTELAw (Glas- 
gow Med. Jour., June, 1918, No. 51) state that shortly after their arrival 
in Macedonia they were impressed by the occurrence after malaria of 
cases of grave anemia, apparently of the pernicious type. It was found 
possible to examine 80 cases, involving 121 full blood counts and com- 
plete physical examinations. With the exception of a few Bulgar and 
German prisoners the patients were all Serbian soldiers. For the 
differential results, five hundred cells were counted. (I) Severe Forms: 
i} (1) Post-malarial anemia may assume a grave type characterized by 

all the signs and symptoms of pernicious anemia but without evidence 
of oral or intestinal sepsis. (2) The spleen is enlarged, sometimes con- 
siderably so, but the liver is seldom enlarged. (3) The blood shows 
| marked diminution of red corpuscles, high color index, leukopenia with 
a relative increase of lymphocytes and to a lesser extent of large mono- 

nuclears, poikilocytosis, megalocytosis, polychromasia, occasional gran- 
ular basophilia, the presence of megaloblasts and normoblasts, and a 
small percentage of myelocytes frequently, and myeloblasts constantly. 
(4) Such cases occur most frequently as a sequel of subtertian malaria, 
but may follow benign tertian. (5) Recovery usually follows prompt 
and energetic treatment, but death may occur, and the gravity of the 
prognosis increases with the age of the patient. (6) Treatment by 
arsenic used as in pernicious anemia, either as liquor arsenicalis in 
increasing doses, or galyl or kharsivan intravenously, usually leads to 
recovery. It should be combined with treatment by quinine, orally or 
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intramuscularly as indicated. (II) Mild Forms: (1) The blood shows 
a less marked diminution of red corpuscles, a low color index except in 
a few more recent cases, a less marked leukopenia with a relative increase 
of lymphocytes, and large mononuclear cells, slight poikilocytosis, 
occasional megalocytes and polychromasia, rarely granular basophilia, 
the presence of normoblasts and rarely of megaloblasts, and a small 
percentage of myelocytes frequently, and of myeloblasts constantly. 
(2) The average age of the patients is lower. (3) Recovery is the rule. 


The New Treatment for Paralysis Agitans.—Swirt (Boston Med. and 
Surg. Jour., November 21, 1918, No. 21, clxxix, 644) cites briefly the 
treatment of three typical cases of a method which consists solely in 
the muscular movements of a simple nature, gone through very slowly, 
at the rate of about one foot to the second, with strong mental concen- 
tration upon the movement while it is in progress. First come move- 
ments of the right foot, then of the left, then of the legs successively, 
then of the right and left arms in order, then of both arms, and finally 
of the hands and fingers. The object is not muscular development but 
rather development of nervous control over the muscles. The move- 
ments should be regular and they should be definitely prescribed, but 
it is not necessary to outline any special form for them in this place 
because they can easily be invented by anyone. No particular value 
need be attached to any special set of exercises, because the nervous 
control is the same in one as in another. It seems likely that the essence 
of the entire treatment lies in this slowness of movement, and perhaps 
also in the mental concentration which should accompany the move- 
ment. The purpose of these exercises is to develop just this feeling of 
pervading steadiness to such a pitch that it endures as a constant 
feature of the patient’s physical life. By my own experience with them 
and by my observation of patients’ use of them I am led to believe 
that these exercises do build up a central inhibitory control. 


The Bacillus Influenze in Sinusitis and Meningitis.—Lacy (Jour. 
Lab. and Clin. Med., November, 1918, No. 2, iv, 55) reports case his- 
tories and postmortem pathological and bacteriological findings in two 
cases of influenzal meningitis in infants and the clinical and bacterio- 
logical findings in two cases of frontal sinusitis in young men. He con- 
cludes: In all cases of meningitis, either mild or severe, of indefinite 
etiology it is advisable to centrifuge the spinal fluid and culture it on 
various media, always using blood agar. Observations on this should 
be made for at least forty-eight hours before a negative report is made. 
The presence of Gram-negative bacilli in direct smears or on cultures 
from cerebrospinal fluid or from the accessory sinuses of the respiratory 
tract should be looked upon as probable Bacillus influenze. This is 
especially true when long filamentous forms are present. There are 
probably two types of B. influenzz as suggested by the cases reported 
here: the one which retains its original short bacillary form indefi- 
nitely on artificial media and the other which readily develops filamen- 
tous forms after a few days on moist blood agar. Sinus infections with 
the B. influenze should have early and adequate drainage to prevent 
the danger of a complicating meningitis. Note-—Since the completion 
of the above work, Major H. E. Robertson, of the American Expedi- 
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tionary Force in France, has reported the recovery of B. influenzze 
from the accessory sinuses of 14 cases at autopsy: 7 times out of 8, 
cases of influenzal tracheobronchitis; 6 times from patients dead from 
other infectious diseases; and 2 from men dying of accidental causes. 
Major Robertson did not go into the cultural characteristics nor 
morphological differences of the bacillus. 


A Study of the Neutralization Properties of Antipoliomyelitic Horse 
Serum.—Nuzum (Jour. Infect. Dis., September, 1918, No. 3, xxiii) says 
that antipoliomyelitic horse serum prepared by repeated intravenous 
injections of the coccus isolated from the central nervous system in 
human and monkey poliomyelitis possesses neutralizing properties 
against the virus of poliomyelitis. Immune horse serum protected 
11 monkeys perfectly against fatal doses of virus. In two monkeys in 
which both immune human serum and immune horse serum failed to 
neutralize the virus, a definite delay of sixteen days in the onset of 
paralysis must be attributed to the immune horse serum as compared 
with a shorter delay of eleven days with immune human serum known to 
possess much neutralizing principles. The neutralizing properties of 
antipoliomyelitic horse serum in vitro for the virus of poliomyelitis 
afford a convenient and satisfactory test of the potency of this serum 
for use in the treatment of poliomyelitis. Suitable controls with normal 
horse serum and comparisons with immune human serums known to 
possess neutralizing properties should be conducted simultaneously. 
Finally, the neutralizing, protective and curative properties of anti- 
poliomyelitic horse serum for experimental poliomyelitis of monkeys 
are in direct accord with the favorable results observed in the serum 
treatment of human poliomyelitis and argue strongly for the etiological 
relationship of the coccus to this disease. 


Report of Epidemic of “‘Spanish Influenza’? Which Occurred at Camp 
A. A. Humphreys, Va., during September and October, 1918, by I. W. 
Brewer, M.D., Geneva, N. Y., Lieutenant-Colonel, M. C., N. A., Camp 
Surgeon, Camp A. A. Humphreys, Va.—(Jour. Lab. and Clin. Med., 
December, 1918, No. 3, iv, 87). In a detailed analysis of the report of 
the so-called “Spanish Influenza,” well illustrated by graphic charts, 
the author analyzes the statistics concerning incidence of the disease 
and its complications in the various regiments. He considers the dis- 
tribution and time of occurrence of the cases, the relation of dust and 
weather to the spread of infection, the incidence among colored organi- 
zation, and concludes that (1) the incidence of the disease increases 
with the density of population in barracks. (2) That the hanging of 
a sheet between the individual beds in the barracks was of value in 
preventing infection. (3) That the negro race suffered much less from 
the disease than did the white. (4) That there were more cases com- 
plicated with pneumonia among the colored troops and that the disease 
was more fatal among them. 


The Clinical Pathology of Mustard Gas (Dichlorethylsulphide) 
Poisoning, by Grorce R. Herrmann, M. S., M.D., Ann Arbor, 
Michigan.—(Jour. Lab. and Clin. Med., November, 1918, No. 2, iv, 1). 
This writer concludes: (1) that mild cases of mustard gas burns of the 
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skin show no changes in the blood or urine. (2) Moderately severe 
and severe cases of mustard gas burns of the skin with some involvement 
of the upper respiratory tract show after the first week definite changes 
in urine, blood urea and blood. (3) The urinary changes consist in a 
diminution of the urinary output, increased concentration and acidity, 
albuminuria, and diminished urea and chloride output. In the sedi- 
ment there may be found casts, renal epithelium, red blood cells and an 
increased number of leukocytes. Under forced fluids prompt improve- 
ment occurs. (4) Coincident with these urinary changes the blood urea 
is found to be high, but approaches normal with the improvement in 
the urinary condition when fluids are forced. (5) The blood shows a 
slight secondary anemia with a well-marked polymorphonuclear leuko- 
cytosis, a definite eosinophilia, and the appearance of myelocytes and 
young forms of leukocytes. The blood platelets were usually increased. 
No evidence of hemolysis was found. These changes indicate a disturb- 
ance in the white cell formation rather than in the red blood cell group. 
No leukopenia was noted at any time. The leukocytosis reached its 
height. coincidently with the height of the secondary infection and fell 
with the improvement of the infection. (6) The temperature, pulse and 
respiration charts show in the severe cases an initial period of shock. 
With the development of the necrosis and the secondary infection there 
is a corresponding febrile reaction. (7) The bacteriological examina- 
tion of the infected skin lesions and furuncles showed constantly the 
presence of Staphylococcus pyogenes aureus. In the one bronchial 
vast obtained streptococci were present. (8) We believe that the 
changes in the blood and urine may be interpreted as dependent upon 
the secondary infection and, in part, possibly, to the absorption of toxic 
products from the necrotic skin, rather than to any direct toxic action 
of mustard gas. 


THERAPEUTICS 


UNDER THE CHARGE OF 
SAMUEL W. LAMBERT, M.D., 


PROFESSOR OF CLINICAL MEDICINE IN THE COLLEGE OF PHYSICIANS AND 
SURGEONS, COLUMBIA UNIVERSITY, NEW YORK. 


An Experimental Investigation of the Cause of Early Death from 
Arsphenamine and of Certain Other Features of the Pharmacological 
Action of the Substance.—In the present series of experiments, JACK- 
son and Smirx (Jour. Pharm. and Exp. Therap., 1918, xii, 221) have 
investigated the mechanism of acute death following the administra- 
tion of arsphenamine. They studied especially the effects of various 
preparations of arsphenamine on the cardiovascular system with a view 
of discovering the cause of the acute reaction often seen in the clinic. 
They report that the slow injection of therapeutic quantities of arsphe- 
namine in very d.lute alkaline solution produces no striking results in 
anesthetized dogs. However, as the rate of injection and the concen- 
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tration of the drug are increased, toxic symptoms soon become manifest. 
The earliest of these symptoms consist in a dilatation of the heart, 
perhaps mainly of the right side at first; a progressively increasing 
pulmonary blood-pressure, and a slow, gradual, but not severe, fall of 
systemic pressure. The cause of the rise in pulmonary arterial pressure 
is believed to be due partly to the alkalinity of the solutions of arsphe- 
namine used, and partly to the specific action of the drug itself. While 
the authors have not been able to prove that the formation of emboli 
in the pulmonary vessels may not be in part responsible for the increased 
pulmonary pressure, they believe that no such action as this occurs. 
With large, toxic doses, the right heart may have to contract against 
a pulmonary pressure increased by 100 per cent. above the normal, 
while at the same time the left ventricle may be contracting against 
a systemic pressure reduced by 25 to 50 per cent. below normal. These 
peculiar conditions may tend to establish a state of increased irritability 
and instability in the heart, and in rare instances may lead to delirium 
cordis. Drugs of the epinephrin type tend to increase the instability 
of the heart under these conditions. The reactions of the internal 
organs when arsphenamine is injected are variable. Apparently both 
central and peripheral influences are concerned. As a rule, oncometric 
tracings of the spleen and intestinal loop show a dilatation, while the 
kidney usually contracts, sometimes most vigorously. The toxicity 
of arsphenamine is not increased by the breathing of high concentra- 
tions of carbon dioxide nor by the injection of calcium hydroxide, cal- 
cium lactate or of monosodium phosphate. A number of intermediate 
compounds, occurring during the process of manufacture of arsphe- 
namine, were also studied. None of these is very poisonous and none 
can account for the variable toxicity of the different samples of arsphe- 
namine, which may or may not contain traces of one or more than one 
of these. The authors suggest that in those cases in which severe, 
acute, toxic symptoms suddenly manifest themselves, either during or 
shortly after the intravenous injection of arsphenamine, tyramine is 
more likely to be of benefit to the patient than is any other drug with 
which they are acquainted. 


The Application of a Concentrated Solution of Magnesium Sulphate 
to Scalds and Burns.—MevtzeEr (Jour. Pharm. and Exp. Therap., 1918, 
xii, 211) reports that burns of the first and second degree are invariably 
arrested in their development when molecular solutions of magnesium 
sulphate have been applied early. Third degree burns run, as a rule, a 
more favorable course under the application of magnesium sulphate 
than under any other treatment. Higher concentrations than 25 per 
cent. seem to exert a still better influence. The favorable action of the 
application of magnesium sulphate in advanced stages of burns of the 
second and third degree is less striking, especially on account of the 
infection present, but even then it seems to exert a favorable influence 
and ought to be used in combination or alternatingly with antiseptics. 
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GYNECOLOGY 


UNDER THE CHARGE OF 
JOHN G. CLARK, M.D., 


PROFESSOR OF GYNECOLOGY IN THE UNIVERSITY OF PENNSYLVANIA, PHILADELPHIA, 


Magnesium Sulphate Solutions in the Treatment of Spastic Con- 
tractures of the Rectum and Sigmoid Colon.—Through repeated sig- 
moidoscopic and roentgenologic studies, Soper (Am. Jour. Med. Sc., 
1918, elvi, 205) has found that spastic contractures of the lower colon 
and rectum of varying intensity play an important part in the etiology 
of many cases of chronic constipation and of the gas pains and abdomi- 
nal distention following operations on the abdomen and pelvis. The 
most frequent site for these contractures is the rectosigmoid juncture, 
severe contractures at this point presenting a syndrome described by 
the writer as “sigmoido-spasm.” A most obstinate form of constipa- 
tion, he finds results from combined contractures and dilatations, e. g., 
(a) atony of the rectum and sigmoid associated with contracture at 
descending colon; (b) contraction at the rectosigmoid angle and atony 
of the sigmoid loop; (c) contracture at the splenic flexure and descend- 
ing colon and atony of the cecum. The contractures, he feels, are the 
result of disturbances in Meltzer’s law of contrary innervation, a pre- 
dominance of stimulation occurriag in the exciting or contractile phase. 
Reasoning on the basis of Meltzer’s experimental work, which showed 
that solutions of magnesium sulphate produce an inhibitory influence 
upon peristaltic movements of the intestinal tract when the salt is 
given intravenously or applied directly to the mucosa, the writer has 
applied a saturated solution of magnesium sulphate directly to the 
contractures in a series of 220 cases. He applied the solution by means 
of cotton applicators through the sigmoidoscopic tube (knee-chest 
position), a diffuse, pink color appearing in the mucosa within from ten 
to twenty seconds. Mild contractures disappeared in a few seconds. 
Moderate contractures required a minute or two, and in order to relax 
strong spasms a sevies of applications were necessary. Of 80 cases of 
obstinate constipation, 68 cases were apparently completely restored 
to a condition of normal colonic function. The number of treatments 
required in these cases varied from ten to thirty applications given 
every second or third day. Five cases were complicated by inflam- 
matory induration and distortion of the bowel at the rectosigmoid 
junction, consequently treatment was ineffectual. In 7 cases the con- 
tractures were overcome, but normal colonic function was not restored. 
Of 72 cases of obstinate spastic constipation, 7. e., cases that were of 
long standing but that had not been previously under his care, 64 were 
successfully treated, with satisfactory restoration of bowel function. 
Eight cases were extremely neurotic individuals who could not stand 
the treatment, although no real pain is produced by it. Sixty-eight 
cases of obstinate spastic constipation, cases of long-standing constipa- 
tion, but which presented contractures that were moderate in character, 
v. e., that readily responded to treatment and required but from six 
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to ten applications to restore good colonic function. The patient is 
asked to return for treatment every second day, the interval between 
treatments being gradually lengthened. All purgatives and water 
enemata are discontinued; an oil enema may be used if the patient 
is unable to come for treatment at the proper time. If the contracture 
cannot be reached through the sigmoidoscope, two ounces of the solu- 
tion may be injected by passing a soft-rubber catheter through the 
sigmoid tube. Roentgenological examination in a series of 6 cases of 
postoperative abdominal distention and ges pains showed that the colon 
alone was involved; sigmoidoscopic examination showed the presence 
of marked contractions in the rectum and lower sigmoid. In a series 
of 30 such cases an enema of saturated solution of magnes:um sulphate 
was given according to the following technic: Three ounces of saturated 
solution of magnesium sulphate is introduced by means of the rectal 
tube passed four or five inches into the bowel, elevating the hips when- 
ever possible and having it retained as long as possible. This procedure 
may be repeated every day or several times a day if so desired. There 
was immediate relief in 24 cases. While the enema was usually retained 
only about five minutes, there were no toxic effects when it was retained 
for twenty-four hours. 


Rational Preoperative Treatment, with Special Reference to Purga- 
tion.—In a recent paper Peet (Jour. Am. Med. Asgn., 1918, lxxi, 175) 
has pointed out the many advantages of the simple enema over the 
various forms of pre-operative catharsis so widely employed. The 
administration of cathartics on the night preceding operation is followed 
almost invariably by loss of sleep, psychic and physical weakness, 
loss of body and intestinal fluids, change in the bacterial flora of the 
intestine, hypotonicity of the intestinal wall and irritability of the 
rectum and lower colon. Postoperative thirst after such a preparation 
must necessarily be greater, and because of the higher degree of irri- 
tability of the rectum, thirst cannot be relieved by the easiest and safest 
method. It is impossible, even with a powerful purgative, to eliminate 
all the intestinal products which might lead to putrefaction, since waste 
products are continuously passing into the intestines. Moreover, 
attempts at sterilization by calomel and other drugs, the writer feels, 
are useless. While many organisms are carried out, there is a tendency 
to change in the bacterial flora, usually in the direction of multiplica- 
tion of fermentative organisms. Clinical evidence favors a change to 
the simple enema. For the past six years a careful study was made of 
patients receiving pre-operative catharsis and those receiving the simple 
enema only. In the latter cases postoperative thirst, nausea and vomit- 
ing occurred much less frequently, and the patients were in much better 
mental and physical condition at the time of the operation. 


Is the Purgation of Patients Before Operation Justifiable?—On the 
basis of an extensive clinical and experimental study, ALvaRez (Surg. 
Gynec. and Obst., 1918, xxvi, 651) goes a step further than the previous 
article and advocates that even the simple pre-operative enema be 
avoided unless absolutely necessary, that food be given as late as 
possible before operation, that water and solid food be given by mouth 
as soon after operation as possible and that purgatives should be abso- 
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lutely avoided both before and after operation. The writer sums up 
his reasons for avoiding purgatives before operations as follows: (1) 
Some of the purgatives owe their effects to the fact that they are irri- 
tant poisons that must be removed quickly from the body. Others act 
by interfering with intestinal absorption and by upsetting the balance 
of salts. In either case they bring about pathological conditions. The 
body is weakened and not strengthened. (2) We know now that the 
dehydration of the body and the upset in salt balance are bad, particu- 
larly before an operation in which there may be hemorrhage and vomit- 
ing. (3) With magnesium sulphate there may be an increased amount 
of fluid in the bowel to disturb those who want it empty. In operations 
on the colon, liquid contents are more difficult te control mechanically 
than are solid masses. (4) There is an increased growth of bacteria. 
There is some evidence that there is an increased absorption of toxins, 
and a greater permeability of the mucous membrane to bacteria. 
Undigested food may be carried down into the colon to supply increased 
pabulum for the bacteria. (5) By weakening some parts of the bowel 
and making others more irritable the even flow of material from stomach 
to anus is rendered impossible. (6) Whether from disturbances in 
motility, in absorption, in the circulation or in the bacterial conditions 
there certainly is a tendency to flatulence and distention. (7) When the 
bowels must move frequently during the night the loss of sleep is con- 
siderable. The purgation is particularly trying if the patient is wedring 
a large cast, has a broken leg or other painful lesion which makes each 
resort to the bedpan an ordeal. (8) If the patient should happen to have 
some intestinal obstruction, a gangrenous appendix, a badly diseased 
Meckel’s diverticulum or adhesions forming around some pus, purgation 
may directly cause death. (9) Purgation makes the bowel react so 
poorly to drugs that there may be grave difficulties in meeting post- 
operative emergencies. (10) Emptying the bowel by starvation and 
purging makes the resumption of colonic activity much more difficult. 
The colon must be filled and distended to a certain extent before it will 
empty. (11) The fact that children and nervous women will sometimes 
begin vomiting during the night, before the operation, shows that the 
purge must be responsible for some of the postoperative nausea and 
vomiting. The ether adds the finishing touches to what was begun 
the night before. These conclusions were reached as the result of a 
series of experiments on purged animals conducted by the writer and 
F. B. Taylor. They studied the effects of castor oil, magnesium sul- 
phate, cascara, calomel and tincture of jalap on rabbits by excising 
segments of the intestines from five different points, placing them in 
warm oxygenated Ringer’s solution and noting changes in the gradients 
of rythmicity, irritability or latent period. Only mildly laxative doses 
were used; the drugs were given at noon and the animals killed next 
morning. The bowels were found injected, full of fluid and gas, some- 
times atonic and flabby, often irritable here and there and inclined to 
contract down into hard white cords. When the segments were placed 
in Ringer’s solution their contractions were weak and irregular and 
they soon became fatigued. One of the most important points noted 
was the diminished sensitivity to the local application of drugs, some 
having to be increased one hundred times. Magnesium sulphate 
appeared to be the most objectionable from the surgical standpoint, 
VOL, 157, NO, 3,—MARCH, 1919, 15 
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since by preventing the absorption of water it causes great distention 
of the bowels with fluid. Calomel and cascara did not cause such 
pronounced signs of poisoning and fatigue in the excised segments 
as did castor oil, magnesium ‘sulphate and jalap. The segments from 
the calomel rabbits beat well with a large amplitude and slow regular 
rhythm. The gradient of rhythm showed irregularity only in the 
animals that had received castor oil. The latent periods of the seg- 
ments showed marked deviations. Some segments showed an abnor- 
mally high degree of irritability with a very short latent period, others 
scarcely respond to the strongest current. Normally the latent periods 
are graded from short ones in the duodenum to longer ones in the ileum. 
The engorgement of the mesenteric vessels and the injection of the 
intestinal wall were quite sufficient to upset the delicate balance between 
the gases in the intestine and those in the blood. Besides omitting the 
purgative the night before, the writer suggests that if the operation is 
not to be performed earlier than 10 A.M., a light breakfast may be eaten, 
although in occasional cases, of course, fear and apprehension may 
lengthen the emptying time of the stomach. Enemata should be given 
only to those who are definitely constipated or who are to have an 
operation on the lower colon or on the pelvic organs. Furthermore, 
gas-oxygen should have preference over ether whenever possible, as its 
effects on the digestive tract are much less. The importance of giving 
solid food as soon as possible after operation is strongly emphasized by 
the writer, because of its tonic effect on the tract, but cellulose should 
be avoided. The postoperative use of purgatives is quite as bad as 
their pre-operative administrations. 


Vertigo of the Menopause.—Although vertigo is seldom the only 
prominent symptom of the menopause, since it is almost always accom- 
panied by such disturbances as hot and cold flashes, cold perspiration, 
palpitation, blurred vision, flickering before the eyes, headache, nausea, 
etc., nevertheless it is one of the most interesting phenomena that 
occur at this important time of life and has been the subject of investi- 
gation by Sanes (Am. Jour. Obst., 1919, Ixxix, 7). Like most other 
investigators who have studied this condition, he attributes the vertigo 
to a lack of the internal secretion of the ovary and most of his contribu- 
tion has to deal with the question of treatment. Before any plan of 
treatment is decided upon, one must make sure that the case is one of 
climacteric vertigo. Such pathological conditions as lesions of the 
internal ear or of any other part of the balance mechanism, such dis- 
eases as cardiovascular, renal and ocular, especially muscular unbal- 
ance of eyes, must be excluded. If the case can be definitely diagnos- 
ticated as that of climacteric vertigo, the treatment must always be 
that of the menopause in general, As the metabolism is almost always 
below par in the menopause, the nutrition and elimination of the patient 
must be looked after and, as the insufficiency or absence of the ovarian 
internal secretion is the underlying cause of the symptoms, ovarian 
organotherapy is logically indicated. Sanes reminds us however, that 
we do not know the active principle of the internal ovarian secretions; 
in fact, we do not even know definitely which part or parts of the 
ovarian substance (Graafian follicle, corpus luteum or the interstitial 
cells) is responsible for the internal secretion. It seems plausible there- 
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fore, that if by the administration of glandular tissues we can success- 
fully replace a deficiency in internal secretion of the gland, the whole 
ovarian substance, in the present state of organotherapy, should meet 
best the needs of a menopause patient. For this reason Sanes prefers 
using the whole ovarian substance in the treatment of climacteric 
disturbances in general and vertigo in particular. There is one diffi- 
culty that is met by those who prescribe glandular extracts and that is 
the lack of standardization of the preparations. One must specify 
the name of the manufacturer or the proprietary name of the ovarian 
preparations to get the dosage desired, since one manufacturer will 
base the dosage of an ovarian preparation on the quantity of the fresh 
ovarian substance in it, while other manufacturers will base their 
product on the amount of desiccated substance contained. Sanes uses 
a preparation of ovarian extract, each grain of which represents a grain 
of the fresh ovarian substance, the dosage being 5 grains two to four 
times a day. Larger doses were only occasionally found to be of any 
more benefit than the small doses routinely used. In this study, the 
records showed that about 37 per cent. of the cases were improved, 
while in 25 per cent. there was complete control of the vertigo by using 
the ovarian extract. In an occasional case, the addition of a small dose 
of thyroid extract to the ovarian extract seemed to have been a benefit. 

Pathology of Chronic Metritis.—Chronic metritis and chronic sub- 
involution of the uterus are two gynecological conditions, which, until 
recently, have been considerably confused and although these terms 
are frequently used by practitioners, they are frequently used inter- 
changeably and many times when the user has a hazy conception of 
the condition that he is describing. It might be worth while then, 
to glance at the conclusions reached by Scuwarz (Am. Jour. Obst., 
1919, Ixxix, 63) in a rather extensive study of this subject. He states 
that chronic subinvolution alone is by far the most frequent cause of 
enlarged uteri, causing hemorrhage, pain or leucorrhea. The thickness 
of the uterine wall is due, in order of their importance, to an increase 
of the elastic tissue, edema and liquefaction of the connective tissue 
and hypertrophy or enlargement of the individual cells. Chronic 
metritis as a true inflammatory condition does exist and is frequently 
responsible for the symptoms in these enlarged uteri. However, chronic 
metritis locally is never a primary disease, but is secondary to chronic 
endometritis, chronic salpingitis or chronic inflammation within the 
pelvis. It should be remembered that chronic subinvolution and chronic 
metritis may coéxist in the same uterus. Chronic pelvic inflammation 
is only occasionally seen in connection with chronic subinvolution and 
therefore other factors must play a greater role in the production of 
this condition; for example, in Schwarz’s series of 38 cases, there were 
only 6 that showed inflamed appendages and only 7 had chronic endo- 
metritis. Schwarz believes that the term “chronic metritis” should 
be abolished from the clinical standpoint. The term chronic sub- 
involution might be substituted in cases of multiparous uteri, which 
are definitely enlarged, and cause symptoms without evidence of pelvic 
inflammation. This would probably include over 80 per cent. of the 
uteri which, pathologically show signs of chronic subinvolution. The 
term chronic metritis might be applied to those cases in which there 
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is evidence of pelvic inflammation in connection with a more or less 
immovable uterus. This would, in all probability, embrace a greater 
portion of cases of true chronic metritis, as well as those in which there 
is a distinct overlapping of both conditions. In addition to placing a 
majority of these cases, clinically, in a class descriptive of their pathology, 
there is another advantage of using the term chronic subinvolution, 
since the frequency of its occurrence will be constantly impressed upon 
the observer. The condition, of necessity, must result from a lack of 
involution of the puerperal uterus, therefore its prevention lies in the 
proper care of patients during pregnancy labor, and the puerperium. 


OPHTHALMOLOGY 


UNDER THE CHARGE OF 
EDWARD JACKSON, A.M., M.D., 
DENVER, COLORADO, 
AND 
T. B. SCHNEIDEMAN, A.M., M.D., 


PHILADELPHIA, 


Ocular Affections in Typhoid.—DanrretLe (Inaugural Thesis, 

Annali, D’Oculist, October-November, 1918, p. 529) has studied ocular 
| manifestations observed during an epidemic of typhoid fever. He 
classifies them as symptoms and complications. Symptoms: Con- 
junctival hyperemia occurs ordinarily with the rise in temperature, 
frequently intense, it continues at times during the entire febrile period 
and occasionally even during defervescence. The frequency of this 
symptom is shown by the fact that during an epidemic many cases are 
| sent to the ophthalmic departments with the diagnosis of acute con- 
| junctivitis when the case is one of typhoid fever. Subconjunctival 
ecchymoses of the size of a head of a pin to that of a pea are frequently 
| observed upon the course of a subconjunctival vessel, and occupying 

the inferior cul-de-sac or the bulbar conjunctiva near the limbus. 

Ciliary alopecia is inconstant; it sometimes accompanies alopecia of 

the hairy scalp. Myosis occurs as does also photophobia. The fundus 
frequently presents slight hyperemia of the papilla which recovers 
entirely. Complications: Complications are observed in about 1 per 
cent. of the cases; Dantrelle has noted 65. He divides them into those 
due probably to the unknown organism of the disease; these are quite 
rare, the others occur during convalescence and are caused by adven- 
titious infections. Cataract (7 cases) begins on the tenth to the fifteenth 
day of the disease; it is accompanied by discoloration of the iris; as the 
subjects are usually young, the cataract is soft. Alterations of the 
fundus (11 cases) consist either in papillary lesions or in those of the 
retinal circulation. These lesions are characterized by a vascular 
pigmentation; the pigment surrounds the arterial or venous branches 
forming a pigmented network upon the vessels; they are accompanied 
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by grave and definite functional disturbances. The papillary lesions 
are simple atrophy following optic neuritis. Ocular palsies (3 cases) 
of the third or sixth pair have occurred during the height of the affection. 
As complications of convalescence, the author notes palpebral abscess, 
orbital phlegmon, corneal ulcers, optic atrophy following erysipelas, 
or phlegmon of the orbit. These late complications are due to the 
streptococcus; antistreptococcic serotherapy appears to be of some 
service. 


Acute Anterior Ethmoiditis in Young Subjects.—SrePpHENSON 
(British Jour. Ophthal., No. 8, ii, 416) writes that in his experience a 
form of unilateral orbital inflammation or suppuration is not infrequent 
in young children under five years of age, although its essential nature 
is not always recognized. Many of the milder cases recover spontane- 
ously with or without a discharge of pus from the nostrils or into the 
nasopharynx. A certain number of cases are diagnosed at a later stage 
as orbital cellulitis, as shown by tenderness, edema and redness of the 
eyelids, chemosis and protrusion and impaired motility of the eyeball, 
which is usually displaced downward or downward and outward. 
General symptoms, such as fever, headache, vomiting, etc., are usually 
present in the more severe cases. As a rule, there is no history of injury, 
or of erysipelas, or any other local or general malady or illness. The 
reporter believes that this group of cases can be best explained by an 
acute inflammation of the anterior ethmoidal cells: in certain of the more 
severe cases the posterior ethmoidal cells may also be involved. The 
condition is not accompanied by any ophthalmoscopic nor rhinoscopic 
signs. Recovery is the rule under the simplest measures. When symp- 
toms are severe, or the general condition of the patient is threatening, 
surgical measures must be adopted: an incision into the orbit over any 
spot which seems to indicate underlying pus. If nothing escapes, the 
dressing forceps, with closed blades, are introduced into the depth of 
the wound, and the blades of the instrument are then more or less 
widely separated; pus may make its appearance two or three days 
later. The writer has adapted as a routine measure a somewhat 
different procedure, which consists of raising the bone over the region 
of the anterior ethmoidal cells when pus usually escapes. The prognosis 
is favorable. 


Blood Cysts of the Orbit.—Girrorp (Am. Jour. Ophthal., September, 
1918, p. 625) concludes that in every case of deep-seated orbital tumor 
of uncertain nature the possibility of blood cyst and some other benign 
cyst should be considered. If an operation is done the tumor, on being 
exposed, should be secured by passing a thread through it and its 
nature tested by puncture. If it proves to be a cyst, thorough cauteri- 
zation with phenol or something similar should be tried before an 
attempt is made to extirpate it. 


Observaticn of the Fundus During Temporary Blindness.—OrMoND 
(British Jour. Ophthal., May, 1918, p. 273), during an attack of ephem- 
eral amblyopia, observed in the fundus four or five distinct notchings 
of the inferior retinal vein, which suddenly disappeared, with simul- 
taneous return of the vision; the pupil, which was enlarged during the 
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crisis, became contracted. The reporter thinks the condition to have 
been due to contraction of a central artery entailing pallor of the disk 
and surrounding retina, with a diminution of blood in the vein, causing 
the endothelium of the vein to become wrinkled into horizontal folds 
as the vessel became empty. Neither cardiac, vascular nor renal dis- 
ease was demonstrated. 


Tuberculin in Ocular Disease.—VeERHEYDEN (British Jour. Ophthal., 
April, 1918, p. 223) finds that tuberculin gives good results in phlyc- 
tenular kerato-conjunctivitis, especially as regards photophobia, 

| blepharospasm, lacrimation, but does not prevent relapses, although 

the latter when they occur are milder; the usual local treatment is 
also employed. Scleritis and episcleritis are more rebellious; the other 
etiologic factors of these affections should be eliminated before having 
recourse to tuberculin. One case of iridocyclitis, probably bacillary, 
recovered by local treatment and six injections of tuberculin. One 
| case of paralysis of the third pair, of tubercular origin, with double 


ptosis, paralysis of the right superior rectus and slight diplopia, recovered 
after a relapse during the course of the treatment, which consisted of 
six injections of tuberculin (0.001 to 0.009) made during an interval of 
nine months. 


A New Sign of Death.—Lecua-Marzo (Archiv Med. Belg., March, 

1918, p. 271) calls attention to a sign of death applicable in civil life 
as well as upon the battle-field. It consists in placing a piece of turmeric 
paper upon the globe under the lids; in life, slight pressure gives a 
| bluish spot, but no change in color is observed in the cadaver; in fact, 
the red color at times appears more pronounced. In the living, ocular 
acidity is never observed; immediately after death the reaction is 
slightly alkaline as in life, shortly after death the reaction is neutral 
and finally acid. This ocular acidity makes its appearance almost 
uniformly during the eight hours following death. 


PATHOLOGY AND BACTERIOLOGY 


UNDER THE CHARGE OF 
OSKAR KLOTZ, M.D., C.M., 


PROFESSOR OF PATHOLOGY AND BACTERIOLOGY, UNIVERSITY OF PITTSBURGH, 
PITTSBURGH, PA. 


Method of Collecting Blood for the Wassermann Test.—WaAN«G 
(Jour. Path. and Bact., 1918, xxii, 85) advocates a simple method for 
collecting the patient’s blood for the Wassermann reaction. The blood is 
collected upon pieces of filter paper about the size of a dime. This blood 
can easily be obtained as a drop from the finger or the lobe of the ear. 
He estimates that each drop collected in this way upon the paper 
contains 0.04 ¢.c. of serum. Upon collection, these small pieces of paper 


| 
| 
| 
} 
| 
| 
| 
| 


PATHOLOGY AND BACTERIOLOGY 443 


are allowed to dry and then are used in the regular system for carrying 
out the Wassermann reaction. Each paper represents a unit of patient’s 
serum. In place of the measured fluid serum the slip of paper is added 
to the series of tubes. He claims that the results are very satisfactory 
and it is quite easy to standardize the individual systems to give satis- 
factory results with this mode of collection. He points out that this 
method has great convenience for obtaining blood in private houses 
when other facilities are not at hand. 


Agglutination Reaction of the Meningococcus Against Carriers.— 
Since the beginning of the War in 1914 much importance has been laid 
upon meningococcus carriers. The determination and segregation of 
individuals having pathogenic meningococci within the nose became of 
great importance for the prevention of meningitis among the soldiers. 
Various methods have been advocated for the determination of the 
meningococci. During the first two years, the recognition of this organ- 
ism from other Gram-negative cocci was carried out by cultural tests 
upon carbohydrates (dextrose, levulose and saccharose). VINEs (Jour. 
Path. and Bact., 1918, xxii, 56) compares the results of the analyses of 
the first two years with those of the third year when the determination 
of the Gram-negative organisms was carried out by serological tests. 
By this means organisms which are morphologically similar were divided 
into four groups. His analyses showed that the number of carrier 
cases among the troops has increased, while the number of cases of 
meningitis also became greater. It was also demonstrated that various 
types of Gram-negative cocci may be present in the nasal secretion at 
the same time. Some of these types can be separated by the fermenta- 
tion reaction while others are recognized only by the serological test. 
It was found, moreover, that certain cases periodically showed the 
presence of meningococci with intermissions of negative cultures. In 
these it is suggested that the source of infection may lie in the sphenoidal 
sinus which periodically discharges them. The author believes that 
certain spontaneous variations may occur in the agglutination reaction 
of the meningococci in the nasopharynx. 


Encephalitis Lethargica.—For several months past reports have 
appeared in England and upon the continent of cases of botulism, 
hemorrhagic poliomyelitis and encephalitis. Gradually it was recog- 
nized that these various reports were referring to a common condition 
which is being discussed under the heading of encephalitis lethargica. 
Mort (British Med. Jour., 1918, ii, 488) discusses the cerebral lesions. 
Punctiform hemorrhages were found in the neighborhood of the floor 
of the fourth ventricle, the third ventzicle and in the pons. The cerebral 
cortex also showed some reaction associated particularly with small 
hemorrhagic lesions of the meninges. The minuter characteristics of 
the lesion indicate that there is a non-suppurative inflammation par- 
ticularly surrounding the bloodvessels and to some degree resembling 
the reaction observed in poliomyelitis. Degenerative changes are also 
present in the nerve and glial cells. The disease has assumed epidemic 
prevalence in some localities in England. The causative agent is not 
known but it is interesting that a similar disease has previously been 
described following epidemics of influenza. 
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The Biochemistry of Bacillus Histolyticus.—In a previous paper 
Wo r and Harris investigated the problem of carbohydrate metab- 
olism of B. welchii and B. sporogenes. In those investigations it was 
shown that the B. sporogenes was unusually active in decomposing 
proteins to amino acids and ammonia. Both organisms produced buty- 
ric acids and small quantities of acetic acid. These authors continued 
their studies upon the metabolism of anaérobic bacteria and now report 
the results obtained with B. histolyticus (Jour. Path. and Bact., 1918, 
xxii, 1). This organism appears to be the most active destructive 
agent in anaérobic infections. It may be associated with other types of 
anaérobes which assist the activity of the B. histolyticus. In tissues the 
organism appears to melt down the muscle and soft structures denuding 
the bone in a process of liquefaction. These studies were undertaken 
upon cultures in various media. It was shown that it is essentially 
a protein-splitting organism attacking certain proteins with great inten- 
sity. Amino acids and ammonia are formed in the reaction along with 
large quantities of butyric and acetic acids. During the growth of the 
organism in rich protein media considerable quantities of crystalline 
tyrosin are formed. 


Multiple Skin Metastases from Cancer of Internal Organs.— 
Suzuki (Jour. Cancer Res., 1918, iii, 357) has collected 110 cases from 
the literature and 5 of his own wherein metastases have arisen in the 
skin from internal cancers. Skin metastases are quite unusual in all 
forms of cancer and it is interesting that there are certain types which 
are prone to induce such localizations more commonly than others. 
In the majority of instances the primary tumor was in the stomach, 
intestine or uterus. They appeared slightly more commonly in the 
female than in the male. Curiously enough in 11 such cases reported from 
Japan the frequency of male to female is reversed in the proportion of 
9 to 2. This the author believes is because cancer in general is more 
common in the male than in the female in Japan. These skin metas- 
tases are usually of the nature of adenocarcinoma and make their 
appearance upon the thorax and abdomen in the majority of cases. 
Next in frequency are the back and neck. It is not clear why this dis- 
position upon the skin surfaces should take place. In certain regions 
the localization of the metastases in the skin is dependent upon a rich 
and neighboring lymphatic supply. The presence of skin metastases 
is of serious prognosis, the majority dying within three months. 


Occupational Cancer.—For a number of years evidence has been 
accumulating to indicate the importance of certain factors in occupa- 
tions causing a predisposition or as some would have it, producing a 
precancerous state whereby malignant tissue changes more readily 
arise. For the most part we have been willing to accept the fact that 
certain types of damage have a greater tendency to bring about these 
particular predisposing changes than others, and there is little informa- 
tion other than studies upon morphological changes, suggesting the 
underlying factors which relate these new tissue states to the develop- 
ment of neoplasm. H. C. Ross (Jour. Cancer Res., 1918, iii, 321) has 
collected the evidence in Great Britain of the occupational factors 
associated with new growth. He has particularly interested himself 
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in coal, coal-tar and its derivatives. He finds that the derivatives of 
different kinds of coal differ somewhat in their qualities of inducing 
the precancerous conditions and he finds also that the pitch of gas works 
is much more harmful than that obtained from the blast furnace. He 
points out that the factor of mechanical irritation as induced by coal 
is much less important than the chemical stimulus of coal derivatives. 
Thus he finds that the various partially refined products contain a 
quality which is not as evident in the original coal nor in some of the 
highly refined products of different chemical constitution. In this way 
he compares the effects of coal, tar, pitch, soot, anilin dyes and petro- 
leum. He compares these results with those obtained in kangri bruns, 
tobacco, bettle-nut, x-ray ulcers, etc. After reviewing the importance 
of these various types of semi-experimental cancer he applies his theory 
of auxetics advanced in 1911. The author believes that these stimu- 
lating substances or auxetics are produced in decaying organic matter 
and are either of endogenous or exogenous origin. Thus in chronic 
ulcers the decomposition of the individual’s own tissues gives rise to 
these unknown chemical stimuli, while similar or allied bodies arise in 
manure and the slow decomposition of organic matter as seen in the 
coal deposits. With this theory based upon the properties of such 
indefinite and unknown substances there is much opportunity for 
speculation with little definite information, however, for advencing 
an understanding of the cancerous process. 


A Case of Mucor Infection.—It is quite unusual to find any of the 
types of mucor pathogenic to man. Ernst (Jour. Med. Res., 1918, 
xxix, 143) reports the isolation of a M. corymbifer from a healthy young 
adult who was suspected of suffering from tuberculosis. Clinically no 
lesion could be demonstrated in the chest but there were a number of 
ulcers upon the vocal cords. The examination of the sputum was 
repeatedly negative for tubercle bacilli, but on several occasions the 
mucor was demonstrated in the stained smears and was also isolated 
in culture. It is suggested that the infection may have been gained 
from working with cereal products where this type of mould is not 
uncommon. 

Studies on Uranium Poisoning.—KarsNer and his associates (Jour. 
Med. Res., 1918, xxix, 157) undertook a study of the poisonous effects 
of various uranium salts. They point out that although uranium is 
one of the less frequent metals met with, yet with the development of 
certain war industries it was being used as a substitute for tungsten 
in the making of alloys. Under these conditions it is possible that fair 
quantities of uranium may find their way in the shape of powder and 
dust into the respiratory and digestive tracts. It is mainly in the form 
of the uranium oxide that this contamination may occur. The uranium 
oxide in itself is insoluble in water and as such can be non-toxic. But 
these authors have shown that because of its solubility in hydrochloric 
acid the presence of uranium oxide in the stomach may lead to a suffi- 
cient solution and absorption to cause intoxication. Such was actually 
demonstrated in the experiment. The various salts of uranium all 
show poisonous effects, the action being mainly upon the kidney. The 
authors were able to show that the main excretion is accomplished by 
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way of the kidney and that the severity of the functional and anatomical 
disturbance is due to the concentration of the metal in this organ. 
The presence of uranium in the kidney is not because of a special 
affinity of the kidney tissue for uranium but rather the accumulation of 
it through the functional activity of excretion. The authors were also 
able to demonstrate by an experiment that a state of acute intoxication 
was largely one of an acid intoxication following upon the kidney lesion. 
They indicate that the amount of acid intoxication is in proportion to 
the kidney lesion and that the kidney disturbance precedes the evidence 
of decreased alkali reserve in the blood. 


Brom Cresyl Purple and Litmus as Indicators for the Classification 
of Tubercle Bacilli.—It is desired in bacteriology to devise a technic 
which will indicate the biological activity of microérganisms during 
the period when they are under observation. Not afew cultural methods 
are in practice for this purpose. Many tests are used for demonstration 
of the production of acid by particular organisms from various materials. 
The usual methods in use do not indicate quantitatively the production 
of these acids. The H-ion concentration can, of course, be determined 
in the cultural media at any particular period but the method becomes 
cumbersome if it is to be applied repeatedly to the same culture or to 
many different observations during a given study. It is to be found 
that there are certain indicators which by a color reaction give a fairly 
wide range of color display in different reactions of the medium. Some 
of these indicators differentiate both the grades of alkalinity as well as 
acidity. With this in mind FroraincHam (Jour. Med. Res., 1918, 
xxix, 153) has studied the variation in the color display of two indicators 
with particular reference to the reactions taking place in cultures of 
tubercle bacilli. Theobald Smith has by titration methods shown that 
the human strain of tubercle bacilli when growing in a glycerine broth 
tends to cause a primary alkaline reaction followed by an acid produc- 
tion, while the bovine type produces a primary alkalinity which is not 
followed by acid production although the amount of alkalinity after 
weeks of time is somewhat diminished. The presence of brom cresy] 
purple in the culture demonstrated fairly well the development of alka- 
linity by a purple color and a light lemon-yellow color when acid 
appeared. All gradations between these two colors lay between the dis- 
tant extremes. With the use of litmus a somewhat similar but less 
satisfactory result was obtained. The author points out that by a care- 
ful study of such color reagents and with a definite knowledge of the 
meaning in terms of the H-ion concentration of definite shades of color 
much use may be obtained by the application of these indicators. 


A Study of Experimental Organizing Pneumonia.—Recent years 
have demonstrated that there is much still to be learned respecting 
pneumonia. This is true not only of its epidemiology, bacteriology, 
but also of its pathology. We are realizing more than formerly that the 
types of inflammatory reactions within the lung are dependent upon 
definite factors which may be determined and that the vagaries so often 
noted are not merely the chanee development of peculiar reactions. 
Best known to us is the sequence of events in lobar pneumonia of pneu- 
mococcus origin. When, however, any differences occur from the usual 
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train of pathological events we are still largely at sea in appreciating 
fully what has taken place. One of these unusual events is the occa- 
sional organization taking the place of the more common complete 
resolution. For some reason the lung parenchyma responds to an irri- 
tant in a manner not unusually observed in pneumococcus pneumonia. 
WapswortsH (Jour. Med. Res., 1918, xxix, 147) undertook an experi- 
mental research attempting to reproduce the condition found in the 
human. He made use of dogs, using the Meltzer method for the pro- 
duction of pneumonia. A number of animals were infected with the 
pneumococcus. None of these showed evidence of organization. 
Another series of animals was infected with the Staphylococcus aureus. 
These animals developed bronchopneumonic lesions in which resolution 
was delayed and the beginning of abscess formation observed. The 
third series of animals received a mixture of pneumococcus and staphy- 
lococcus. By these means it was hoped to obtain more extensive lobar 
lesions by the pneumococcus which might favor the activity of the 
staphylococcus with delayed resolution and organization. Difficulty 
was experienced in gauging the proper dosage and many of the experi- 
ments were negative. Two animals, however, killed on the fifteenth 
and nineteenth day, showed irregular areas of consolidation around the 
bronchi, partly acute and partly unresolved with early organization. 
The experiments indicate that the pneumococcus will give rise to unre- 
solved pneumonia with organization only in the presence of a compli- 
cating or secondary infection. It is possible that with certain organisms 
constituting the secondary infection a symbiosis with the pneumococcus 
is necessary to permit them inducing the proper grade of reaction 
whereby organization results. It is of course also to be remembered 
that there may be other bacteria acting in pure culture which may 
produce types of organizing pneumonia, as has been suggested by Mac- 
Callum and Cole, as for instance the pulmonary streptococcus infection 
following measles. 
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Safe Limit of Carbon Dioxide in the Working Atmosphere.— 
Hiaiey (Am. Jour. Publie Health, July, 1918) states that in the opinion 
of Fliigge one may breathe for several hours air containing twenty 
times the usual permissible percentage of carbon dioxide without 
perceptible deleterious influence upon his health. The more rigorous 
methods of the New York State Commission for Ventilation reveal 
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the fact that stagnant air containing two to fifteen times the generally 
accepted amount of carbon dioxide may be respired seven hours per day 
for five or more weeks with no perceptible effect upon heart-rate, on 
increase of heart-rate on standing, on blood-pressure, Crampton value 
or respiration of the subject. On the other hand, all the de’eterious 
effects that were formerly attributed to respiring carbon dioxide present 
in the stagnant air may be produced by breathing, for the same period, 
air that is practically free from carbon dioxide but which has a tempera- 
ture of say 90° F. and a very high relative humidity. Also that a cold, 
dry air when heated to 80° or more without humidification may produce, 
when respired for some time, the deleterious results so beautifully 
demonstrated by Cocks. The matter is well summed up by Professor 
Lee when he says that “the problem of ventilation is physical rather 
than chemical, cutaneous rather than respiratory.” In view of the fact 
that recent investigations have apparently shown carbon dioxide to be 
harmless when respired in much larger amounts than 0.08 per cent., 
the writer suggests that the safe limit of this gas in the working atmos- 
phere be placed at 0.2 per cent. 


Sterilization of Woollen Blankets and Uniforms.—IFuLton and 
STANIFORD (Jour. Am. Med. Assn., September 7, 1918, p. 823) state that 
the following procedures effectively sterilize woollen goods without 
deterioration or shrinkage: Woollen blankets or uniforms are placed 
on hangers or loosely on the trays in the sterilizer. Sixty pounds of 
steam is introduced into the outer jacket of the sterilizer to prevent 
subsequent condensation of steam within the sterilizing chamber. A 
vacuum of from fifteen to twenty inches is created in the sterilizer 
chamber to facilitate penetration of the clothing by steam. Steriliza- 
tion is performed with either 0 pounds of steam for one hour, designated 
as the atmospheric pressure method, or 12 pounds of steam for ten 
minutes, designated as the pressure method. Again a vacuum of from 
fifteen to twenty inches is produced to facilitate drying. The door of 
the sterilizer is opened about four inches for ten minutes to allow 
gradual cooling of the contents of the sterilizer. 


Studies in Bovine Mastitis. I. The Relation of Hemolytic Strepto- 
cocci to Udder Infections.—Jones (Jour. Exper. Med., September 1, 
1918) states that hemolytic streptococci produce more or less severe 
inflammations of the udders of cows. Frequently infected quarters are 
swollen, firm, hot and tender. In a number of instances it has not been 
possible to detect gross changes in the mammary gland. While invasion 
of the udder with hemolytic streptococci has not been observed so 
frequently as infections with non-hemolytic types, nevertheless serious 
losses occur from these infections. Of nineteen cows under observation 
for an extended period, only four recovered. The udder may become 
invaded at any time during the lactation period. Doubtless the 
principal method of entrance is through the teat canal. Injuries play 
only a minor part as a predisposing factor. Animals suffering from 
mastitis in one quarter associated with hemolytic streptococci frequently 
shed identical streptococci in the milk from other quarters. Often the 
organisms are in pure culture or make up the bulk of the flora of that 
quarter. These invasions rarely produce gross changes in the gland 
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and frequently fail to change the character of the milk. Cows affected 
in this way are of considerable danger to other animals in the herd. 
The milker is usually warned of the infectious nature of the secretions 
of the diseased quarter, but may be careless in handling milk from 
apparently normal quarters. This may explain one ready source of 
infection. The pathogenicity of hemolytic streptococci obtained from 
‘ases Of mastitis to species other than bovines is undetermined. Raw 
milk from large dairies must contain a considerable number of these 
organisms. Usually only the milk from clinically affected quarters is 
discarded, but the secretion from the other quarters not visibly involved 
which often contains large numbers of streptococci enters the milk 
supply. If any considerable number of these organisms were patho- 
genic for consumers of milk, septic sore-throat would occur with con- 
siderable frequency; nevertheless, milk containing a few flocculi and 
hemolytic streptococci obtained from cows which fail to show gross 
lesions must be looked upon with suspicion until more is known of the 
source and nature of the virus. 


Attempts to Induce Poliomyelitis in Small Laboratory Animals.— 
Stimson (Hygienic Laboratory Bulletin, No. 111, p. 31) states that no 
evidence was adduced by his experiments to show that rabbits, guinea- 
pigs or rats are susceptible to poliomyelitis. Other observers have 
reported the successful infection of rabbits and guinea-pigs with polio- 
myelitis virus. Their methods did not differ essentially from those 
employed by’Stimson. The discrepancy, therefore, must be attributed 
to one or the other of two causes, according to Stimson: either the strain 
or virus employed by these observers differs from his in its pathogenic 
properties or it is contaminated with some organism capable of produc- 
ing these symptoms in small animals. 


Epidemiological Studies of Poliomyelitis in New York City and the 
Northeastern United States During the Year 1916.—LavinperR, FREE- 
MAN and Frost (Public Health Bulletin No. 91, July, 1918) state that 
poliomyelitis is, in nature, exclusively a human infection, transmitted 
from person to person without the necessary intervention of a lower 
animal or insect host, the precise mechanism of transmission and avenues 
of infection being undetermined. The infection is far more prevalent 
than is apparent from the incidence of clinically recognized cases, since 
a large majority of persons infected become “ carriers’? without clinical 
manifestations. It is probable that during an epidemic such as that 
in New York City a very considerable proportion of the population 
become infected, adults as well as children. The most important 
agencies in disseminating the infection are the unrecognized carriers 
and perhaps mild abortive cases ordinarily escaping recognition. It 
is fairly certain that the frank, paralytic cases are a relatively minor 
factor in the spread of infection. An epidemic of one to three recognized 
vases per thousand, or even less, immunizes the general population to 
such an extent that the epidemic declines spontaneously, due to the 
exhaustion or thinning out of infectable material. Apparently an 
epidemic incidence relatively small in comparison to that prevailing 
in an epidemic may produce a population immunity sufficient to defi- 
nitely limit the incidence rate in a subsequent epidemic. It is, of course, 
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to be expected that further experimental and epidemiological research 
will modify this view and will more fully explain all the phenomena 
of this disease. It may, however, be noted that other more common 
infectious diseases, generally considered “familiar,’”’ present problems 
as little explained as those of poliomyelitis and that broader studies of 
these diseases may be expected to assist in interpreting some of the facts 
established regarding poliomyelitis. 


A Clinical Study of the Frequency of Lead, Turpentine and Benzine 
Poisoning in Four Hundred Painters.—Harnris (Arch. Int. Med., August, 
1918, xxii, 129-156) undertook this study to obtain a more concise 
idea of the extent to which actively employed workers, most of whom 
thought themselves in excellent health, gave evidences of damage 
inflicted by lead paints. One hundred and sixty-three, a rate of preva- 
lence of 40 per cent., of active cases of lead poisoning were found among 
the 402 painters examined. All of these showed definite clinical signs 
of plumbism; 72, or 44 per cent., of the active cases of lead poisoning 
among these painters were found to have lead in the urine in addition 
to clinical evidence. Thirty-five, or 8.7 per cent., of the total number 
were found to have lead in their urine without manifest clinical signs. 
In other words, nearly one-half of all the painters examined, or 48.7 
per cent., gave evidence of active or latent lead poisoning. No attempt 
was made to distinguish between the effects of turpentine, benzine, 
wood alcohol, acetone, benzol, ete. At least 70 per cent. of all those 
examined gave a fairly clear and recognizable history of at least one or 
many attacks, and 142 painters gave a history of recent severe intoxi- 
cation, in which several or even all of the following symptoms were 
noted: a sudden sense of weakness in the legs, irritation of the eyes, 
difficulty in breathing and dryness and irritation of the throat, cough, 
headache and dizziness, which in a number of cases was so pronounced 
that frequently a history of falls from scaffolding or ladders was 
obtained. In addition, there were often present nausea, vomiting, 
painful and frequent urination during the day, a few cases of bloody 
diarrhea, and several others of bloody urine. Practically 60 per cent. 
of the recent cases of turpentine and the related type of intoxications 
were found among our 163 active and 35 latent lead-poisoning cases 
out of the total of 402. Forty-seven of the 142 recent cases had suffered 
from frequent and moderately painful urination. Occasionally, symp- 
toms that indicated strangury with bloody urine were described. 
Twenty-three of this group complained of frequent attacks of vertigo. 
A comparatively small number survive as active members of the trade 
after having attained the age of fifty years. Also, 64 per cent. of the 
active cases of lead poisoning occurred between the ages of thirty and 
forty-nine years, whereas 71, or 45 per cent., of all those who apparently 
were free from symptoms of plumbism were less than thirty years of 
age. Taken in connection with the fact that most painters enter the 
trade before their twentieth year, and, being skilled workers, follow it 
the rest of their lives, and, furthermore, that of the 109 who were 
more than forty years of age 59 per cent. were found to be suffering 
from active or latent plumbism, it seems fair to conclude that the action 
of lead is slow in asserting itself, but that less than half who have 
passed the age of forty years escape the disease. The remedial measures 
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that suggest themselves may be divided into two general classes: (1) 
public health measures, contained in better sanitary conditions for the 
workers, (2) and instruction in personal hygiene as applicable to the 
trade. 


The Virulence of the Tubercle Bacilli Isolated from the Sputum.— 
CorpPerR (Jour. Infect. Dis., December, 1918, No. 6, xxiii, 493) states 
that it is rather singular that the tubercle bacillus was one of the first 
pathogenic microérganisms isolated in pure culture, and yet its virulence 
in the sputum, the most important route of exit from the body in man, 
has been studied only in an unsatisfactory manner considered from a 
hygienic and sanitary standpoint. He isolated tubercle bacilli by 
Petroff’s method from the sputum of 90 cases of pulmonary tubercu- 
losis in man, of which 8 were incipient, 20 moderately advanced and 62 
far advanced. The bacilli in 88 of these cases were of the human variety. 
Of these 88 cultures examined for virulence to guinea-pig (by subcu- 
taneous injection), 86 proved to be virulent in amounts of 0.000,001 mg., 
10 of these were not examined below this amount and 66 produced 
tuberculosis (beyond the local glands) in guinea-pigs within two months 
in 0.000,000,01 mg. amounts. One of the two low virulent tubercle 
bacilli only produced a slight tuberculosis in guinea-pigs in 0.001 mg. 
amounts within two months, while the other produced no tuberculosis 
beyond the local involvement even in 1 mg. amounts. No relation was 
observed between the virulence of the human tubercle badilli for the 
guinea-pigs and rabbits and the rapidity of the disease in man. No 
appreciable difference, within the limits of error of the experiments, 
between the virulence of human tubercle bacilli tested by subcutaneous 
injection for young (four months) and mature (one year) male guinea- 
pigs was noted sixty-two days after infection. Human tubercle bacilli 
isolated on Petroff’s medium do not appreciably alter their virulence 
for a period of one to three months as tested in guinea-pigs, provided 
no detrimental influences are introduced. A second seeding on Petroff’s 
medium within this time produces bacilli of equal virulence to guinea- 
pigs to the primary. Treatment of human tubercle bacilli with 3 per 
cent. NaOH solution for one hour at 37° C. does not appreciably 
affect the virulence of the bacilli for guinea-pigs, while 6 per cent. NaQH 
for one hour at 37° C. will destroy the virulence of some cultures. The 
test for virulence of human tubercle bacilli isolated from the sputum 
of the same patient at different intervals (one and three months) gives 
concordant results in guinea-pigs. 

Botulism.—Dickson (Arch. Int. Med., October, 1918, xxii, 483-495) 
concludes from his studies that the use of home-canned foods is not 
wholly unattended with danger. Various methods of canning were 
adopted and were followed as carefully as it is possible to have untrained 
persons conduct technical procedures. He states that the fact that in 
several instances the greater part of the home-canned material remained 
in good condition simply proves that though the methods are efficient 
in preventing ordinary spoilage, they are inefficient if the raw material 
happens to be contaminated with spores of B. botulinus. It is essential 
that only freshly picked raw material should be used for canning and 
it should be blanched before it is placed in jars. One outbreak showed 
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clearly that three hours’ sterilization in the washboiler was not suffi- 
cient to kill spores of B. botulinus in vegetables which had been freshly 
picked and had been boiled for twenty minutes in an open kettle before 
being packed into 1-pint jars, a procedure which should be at least 
as efficient as simple blanching. Dickson further states that it is unsafe 
to eat or even taste home-canned products before they have been boiled. 
It is well known that the toxin of B. botulinus is quickly destroyed by 
heat. It is of the utmost importance that those who are directing the 
home-canning industry should recognize that the present methods of 
home-canning are not entirely safe, especially in the hands of untrained 
workers. If they will but admit this fact and will instruct the public 
that there is possible danger of poisoning from home-canned products, 
and that the danger may be averted if all home-canned food is boiled 
before it is eaten or even tasted, outbreaks of botulism from home- 
‘anned products will entirely cease. 


Reliability of Ozone in Swimming Pool Disinfection.—MaNnnemMer 
(Jour. Am. Med. Assn., June 29, 1918, Ixx, 1991-1992) recommends 
ozone for swimming pool purification for the following reasons: (1) It 
is reliable as a disinfectant; (2) it is capable of purifying heavily 
polluted pool water; (3) it produces no objectionable substances in the 
water; (4) it improves the appearance and transparency of the water, 
permitting a longer continued use of: the pool, a consequent reduction 
in the cost of maintenance, and a reduction in the hazard of drowning; 
(5) it is inexpensive in application. 


Experimental Scurvy of Guinea-pig in Relation to Diet.—CoueEN and 
MENDEL (Jour. Biol. Chem., September, 1918, xxxv, No. 3) state that 
experimental scurvy of guinea-pig may be demonstrated at will with 
suitably chosen diets. Exclusive diets of cereal grains like oats and 
barley produce the disease. Germinated oats or barley prevent the 
appearance of scurvy even when fed for comparatively long periods. 
Seurvy arises on a diet of soy-bean flour, even when the latter is sup- 
plemented with fat soluble and water soluble vitamines, inorganic salts 
and cellulose. Small additions of raw milk do not prevent the onset of 
scurvy. Larger quantities cause the symptoms to disappear. Roughage 
in the diet plays, if anything, a minor accessory role in the prevention 
of scurvy. This disease is not essentially dependent on constipation 
as a causative factor, though the latter may aggravate the symptoms. 
Cabbage seems to retain some antiscorbutic properties even when dried. 
Contrary to current statements, highly purified lactose, fed with a 
scurvy-producing diet appears to have no effect on the course of the 
disease. 
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Contributions from abroad written in a foreign language, if on examination 
they are found desirable for this JouRNAL, will be translated at its expense. 

A limited number of reprints in pamphlet form, if desired, will be furnished to 
authors, providing the request for them be written on the manuscript. 

All communications should be addressed to— 

Dr. Grorce Morris Pierso., 1913 Spruce St., Philadelphia, Pa., U.S. A. 
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LABORATORY 
PRODUCTS 


Surgical Catgut Ligatures 


% | ‘HE Armour processes for preparing Surgical 
Catgut Ligatures are such that the surgeon's con- 
fidence may be safely placed in their strength, smooth- 
ness and sterility, three vital points to the operator. 
“Death to the bacillus” begins with the green 
gut and ends only when the final application of heat is 
given the suture hermetically sealed in a tube. 
The Armour Surgical Catgut Ligatures, plain and 
chromic, 60-inch lengths, are supplied in sizes Nos. 000 
to 4 inclusive, $2.50 per dozen. 


A Post-operative Aid to Prevent Gas Pains 
Pituitary Liquid (Armour). A _ physiologically 
standardized isotonic solution of Posterior Pituitary 
active principle. 
For surgical use, 1 ¢.c. ampoules 
For obstetrical use, 4 ¢.c. ampoules 


We are headquarters for the organotherapeutic agents 


ARMOUR COMPANY 


CHICAGO 


SPECIFY 


THE ORIGINAL MALTED MILK 


For Of Highest 
Infants Quality 
Invalids and Food-value and 
Convalescents Digestibility 


‘“HORLICK’S” has been endorsed by the medical profession for over one-third 
of acentury. Itis the ORIGINAL product of known dependability 


AVOID IMITATIONS “a 


Samples sent prepaid upon request 


Horlick’s Malted Milk Co., Racine, Wisconsin 
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In a Rolled Wheat Dainty 


The problem in bran food is 
to make it inviting. 


It is not an emergency diet, but 
a food for every day. And people 
don’t continue the ordinary bran 
foods. 


Pettijohn’s has for 20 years 
been a favorite breakfast dainty. 
Three years ago, by doctors’ re- 
quest, we made it an efficient 
bran food. 


Now these flavory flakes hide 
25 per cent of flake bran. 


There was nevor a|better way 


to coax people to eat bran. Please 


try it. 


Rolled Wheat— 25% Bran 


A ‘breakfast dainty whose flavory 
flakes hide 25 per cent of bran. 


Also Pettijohn’s Flour—75 per cent 
fine Government Standard flour, 25 per 
cent bran. Use like Graham flour in any 
recipe. 


Is your set 
complete? 


Medical War Manual No. 1 
Revised Second Edition 


Sanitation for Medical Officers. By Ep- | 


B. VeppEr, M.D., Colonel, 
Corps, U. S. A. 
paper, illustrated. 


Medical War Manual No. 2 


Revised Second Edition 
Notes for Army Medical Officers. 


edical | 
12mo, 246 pages, thin | 
Price, $1.50, net | 


By | 
Lizvt.-Gen. T. H. Goopwiy, R. A. M. C., 


with an introduction by Sur 
William C. Gorgas, United 
12mo, 114 pages, illustrated. Price, $1.00, net 


Medical War Manual No. 8 
Revised Second Edition 


n-General | 
tates Army. | 


Military Ophthalmic Surgery. By Lievr- | 


Cou. ALLEN GREENWOOD, M. C., 
Cou. Grorce E. pg ScuwerniTz, M. C., and 
Cou. Wattrer R. Parker, M. C. 


Lievt.- | 


12mo, | 


131 pages, illustrated with engravings and | 


colored plates. 


Medical War Manual No. 4 
Revised Second Edition 
Military Orthopaedic Surgery. By Tue 


Price, $1.50, net | 


OrtHoppic CouNCIL OF THE SuRGEON- | 


GENERAL’s OFFICE. 
illustrated. Price, $1.50, net 


Medical War Manual No. 6 
Lessons from the Enemy: How Germany 
Cares for Her War-Disabled. By Major 
M.R.C., U.S. A. 12mo, 262 
pages, with 145 illustrations. — 


12mo, 256 pages, | 


Price, $1.50, net | 


Medical War Manual No. 6 


Laboratory Methods of the United States _ 


Army. By Tue Division or Inrectiovs 


DisEAsEs AND LABORATORIES OF THE Sur- | 
GEON-GENERAL’S OFFICE. 12mo, 256 pages, | 


illustrated. 


Medical War Manual No. 7 
Military Surgery of the Zone of the Advance. 


Price, $1.50, net | 


By Masor GrorGe DE Tarnowsky, M.C., | 


U.S. A., A. E. F. 12mo, 330 pages, illus- 
trated. 


Medical War Manual No. 8 
Military Surgery of the Ear, Nose and 
Throat. 
M.R.C., U.S. A. 12mo, 176 pages 


Price, $1.50, net | 


By Masor Hanav W. Loe, | 


Price, $1.25, net | 


LEA & FEBIGER 


Philadelphia New York 
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Neosalvarsan 


(NEOARSPHENAMINE--METZ) 


Now Ready | 
for Distribution 


Manufactured by 
H. A. Metz Laboratories, Inc. 
122 HUDSON STREET NEW YORK 


| 
r Ep- 
edical | 
thin | 
0, net | 
| 
By | 
eneral | 
Army. | 
10, net 
[EUT.- | 
IEUT.- | 
| 
12mo, | 
s and | 
0, net | 
| 
| 
} 
Tue | 
GEON- | 
pages, | 
0, net 
many | 
MAJOR 
0, 262 
States | 
*TIOUS 
 Sur- 
pages, | 
0, net | 
vance. | 
M.C., | 
illus- | 
0, net | 
» and | 
Logs, | 
| 
| 
5, net | 
| 
| 
| 
| 
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Petrolatum 


Liquid HE mineral oil for infants, and children 
of all ages. It is the palatable, safe and 
efficacious regulator of the bowels and needs 


t no menstruum or flavoring. It will not 


Heavy (Californian) a habit. 


Refined under our control, and exclusively for us, only by the Standard Oil 
Company of California which has no connection with any other Standard Oil Co. 


E-R: SQuisBB & SONS, NEWYORK, 
MANUEACTURING CHEMISTS TO THE MEDICAL PROFESSION SUNCE 1858 


Oil 


A NEW BOOK 


On the Big Question of the Day 
Human Infection Carriers 


Their Significance, Recognition and Management 


By CHARLES E. SIMON, B.A., M.D., 


Professor of Clinical Pathology, University of Maryland School of Medicine 


12mo, 250 pages. 


and College of Physicians and Surgeons, Baltimore, Md. 


Cloth, $2.25 net 


Just off press—this work covers the neperton topic of Pre- 


ventive Medicine. It is along these lines that t 


e medical profession is 


bending its best energy and skill today. Every practitioner, every student, 
every health officer should have this book—the most authoritative and 
up-to-date presentation of the subject. 


How to recognize the carrier, with a 
detailed description of the laboratory 
methods involved; the management of 
the carrier with the medical or even sur- 
gical treatment involved; the occurrence 
of active and passive carriers; duration 
of the carrier state; numerical relation 
between patients and carriers; habitat 
and virulence of the organisms; mode of 
infection; concrete examples illustrating 
the danger of the carrier to others—in other 
words, everything that medicalscience can 
do to prevent the spreading of infection. 


Diseases of bacterial origin or those 
due to the activity of a filtrable virus in 
the dissemination of which healthy human 
carriers are now known to play a role are 
thoroughly discussed. 


These diseases are INFLUENZA; CHOL- 
ERA; DIPHTHERIA; TYPHOID and PARa- 
TYPHOID; DYSENTERY; EPIDEMIC MENIN- 
GITIS; POLIOMYELITIS; PNEUMONIA; cer- 
tain StREPTococcuSs infections, such as 
camp septicemia, bronchopneumonia, 
septic sore throat, erysipelas and puer- 
peral fever; and possibly also the pneu- 
monic form of plague. 


Much of the work and many of the 
methods are of very recent date. The 
most important state laws, municipal 
ordinances and federal interstate regu- 
lations dealing with the carrier problem 
are appended. 


Summing up, the book tells all that is humanly possible to do 
to safeguard the family of a pee atient, for instance, or the civil 


population from epidemics of 


nfluenza, Meningitis, etc. 


PHILADELPHIA 
706-10 Sansom St. 


LEA & FEBIGER 


NEW YORK 
2 W. 45th St. 
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Stanolind 


Reg. U. S. Pat. Off. 


Petrolatum 


For Medicinal Use 


In five grades to meet every requirement. 


Superla White, Ivory White, Onyx, Topaz 
and Amber. 


Stanolind Petrolatum is of such distinctive 
merit as to sustain the well-established repu- 
tation of the Standard Oil Company of In- 
diana as manufacturers of medicinal petroleum 
products. 


You may subject Stanolind Petrolatum to the 
most rigid test and investigation—you will be 
convinced of its superior merit. 


Stanolind Surgical Wax 


For Injuries to the Skin 


While it is more generally used in the treatment of burns, it also 
is employed successfully in the treatment of all injuries to the 
skin, where, from whatever cause, an area has been denuded— 
or where skin is tender and inflamed—varicose ulcers, granulat- 
ing wounds of the skin, etc. 

Surgeons will find it useful to seal wounds after uperations instead 
of collodion dressings. 

It maintains the uniform temperature necessary to promote rapid 
cell growth. 

It accommodates itself readily to surface irregularities without 
breaking. 


STANDARD OIL COMPANY 


(Indiana) 
Manufacturers of Medicinal Products from Petroleum 


910 S. Michigan Avenne Chicago, U.S. A. 
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HLORETONE is used with marked success in the 

treatment of insomnia. It is extensively employed in 
asylums, hospitals, etc., for acute mania, periodic mania, 
senile dementia, the motor excitement of general paresis, 
and alcoholism. The dose for adults is ten to fifteen 
grains. Sleep usually follows in one-half to one hour. 


In addition to its primary function as a hypnotic, Chlore- 
tone has a wide range of therapeutic applicability as a seda- 
tive. It is useful in epilepsy, chorea, colic, pertussis, tetanus 
and other spasmodic affections; gastric ulcer, nausea and 
vomiting of anesthesia, seasickness, the pains of pregnancy, 
vomiting of pregnancy, etc. 


SPECIAL ADVANTAGES. 


Chloretone induces profound, refreshing slumber. 

It is a sedative to the cerebral, gastric and vomiting centers. 
It is relatively non-toxic. 

It does not disturb the digestive functions. 

It produces no depressing after-effects. 

It is not “habit-forming.” 


Chloretone has been pronounced the most satisfactory 
hypnotic and sedative available to the medical profession. 
CHLORETONE: Ounce vials. 


CHLORETONE CAPSULES: 3-grain, bottles of 100 and 500. 
CHLORETONE CAPSULES: 5-grain, bottles of 100 and 500. 


PARKE, DAVIS & CO. 


Laboratories: Detroit, Mich., U. S. A.; Walkerville, Ont.; Hounslow, Eng.; Sydney, N.S. W. 
Branch Houses and Depots: New York, bor any Se. Louis, Baltimore, New Orleans, Kansas City, Min- 
neapolis, Seattle, Buffalo, Pittsburgh, Cinci lis, U.S.A.; London, Eng ; Montreal, Que.; 

Bombay, India; Petrograd, Russia; Tokio, ome Alsea, Argentina; Havana, 
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THE BATTLE CREEK SANITARIUM AND HOSPITAL 


Established 1866 


MEDICAL OBSTETRICAL ORTHOPEDIC 
NEUROLOGICAL SURGICAL RECONSTRUCTIVE 
EDUCATIONAL DEPARTMENTS 
Training School for Nurses Normal School of Physical Education 


School of Home Economics and Dietetics 
Students received on favorable terms. Registered trained nurses, dietitians and physical directors supplied, 


DESCRIPTIVE LITERATURE MAILED FREE UPON REQUEST 


THE BATTLE CREEK SANITARIUM 


MODERN UROLOGY 


HUGH CABOT, M.D., F.A.C.S. 


Chief of the Genito-Urinary Department of the Massachusetts General Hospital; Assistant 
Professor of Genito-Urinary Surgery in the Harvard Medical School, Boston, Mass. 


Octavo, two volumes of over 700 pages each. Illustrated with 632 engravings and 
17 plates. Cloth, per volume, $7.00, net. 


The Eminent Contributors 


J. DELLINGER BARNEY, M.D. Paut Monroe PitcHer, M.D. Horace Binney, M.D. 


B. S. BARRINGER, M.D. ALFRED T. OsGoop, M.D. Joun R. Cautk, M.D. 
EpwIn M.D. Ws. C. Quinsy, M.D. Joun T. GeraGuty, M.D. 
— Leo BuEerGER, M.D. Henry L. Sanrorp, M.D. Francis R. HAGNer, M.D. 
B. C. Consus, M.D. Geo. GILBERT SmitH, M.D. Guy L. Hunner, M.D. 
WALTER J. Dopp, M.D. A. RAYMOND STEVENS, M.D. HERMAN L. KRETSCHMER,M.D. 
H. A. Fowier, M.D. Gero. W. WARREN, M.D. Wo. C. Lower, M.D. 
Epw. L. Keyes, Jr., M.D. Francis S. Watson, M.D. Ricuarp F. O'Nen, M.D. 
“ BRANSFORD Lewis, M.D. HuGH Hampton YounG, M.D. Epw. L. Youne, Jr., M.D. 


Hucu Casort, M.D. 


PHILADELPHIA PUBLISHERS NEW YORK 
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CELESTINS VICHY 
The Uschy Company 


Bie to extend appreciation to the Medical Pro- 


fession and the general public of America for their 
patronage and their patience with the difficulties 
imposed on Celestins Vichy by war conditions. 


As you know, the Celestins Vichy Springs are the 
property of the French Republic, and the French Govern- 
ment, realizing the high regard of American physicians 
and the public for Celestins Vichy, has done everything 
in its power to avoid cutting off shipments to America 
altogether. 


That shipments have been far from adequate during 
the past four years and the condition and packing of the 
goods has not always been right—we are unhappily 
aware. 

But we can now announce, and do so gladly, that the 
packing and shipping of Celestins Vichy are now back to 
peace time standards. 

Cargo space, while still limited, is being found. 


Packing supplies, though also limited as yet, are being 
obtained in sufficient quantities to guarantee perfect 
delivery. 

We can definitely foresee the time when the supply of 
Celestins Vichy in this country will be adequate for a 


constantly increasing demand, and each bottle 
carefully packed the real French way. 


CELESTINS VICHY 


A delightful table water with highly medicinal qualities. 
Owned by and bottled under the direct control of the 
French Government. Ask your physician. 


HENRY E. GOURD 


General Distributor 
35 SOUTH WILLIAM ST. NEW YORK CITY 
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Digestion-Controlling 
Diets In Infant Feeding 


Are made by combining with cow’s 
milk and water, one of these forms of 
Mead’s Dextri-Maltose. 


Mead’s Dextri-Maltose No. 1 
(With Sodium Chloride) 


| For addition to the _— diet of 
infants or where diarrhoea is more to 
be apprehended than constipation. 


Mead’s Dextri-Maltose No. 3 
| (With Potassium Carbonate 2%) 


For addition to the diet of Infants 
Suffering from Constipation. Potas- 
sium Carbonate acts as a corrective in 
| constipation by increasing the peristal- 
tic action of the lower bowels and by 
softening the fecal matter so that it 
may be expelled more rapidly. 


Mead’s Dry Malt Soup Stock 


| For the convenient preparation of 
| Standard Malt Soup. It is as easy to 
] prepare Malt Soup with this stock as 
| any mixture used in infant feeding. 


| | Mead’s Dextri-Maltose is being used at nearly all 
|| Infant Institutions and by all leading Pediatricians 
in the United States, a fact that speaks for itself. 


MEAD JOHNSON & CO. 


EVANSVILLE, IND. 
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Constipation 


Management 
Protein indigestion or the failure to take care 
of the casein of cow's milk may result in delayed! 
Infant’s Diet bowel movements. 


When constipation in infancy is due to casein 


curds it is readily overcome by employing some 
means of preventing the firm coagulation of the casein. 


Mellin’s Food 


acts upon the casein of milk in such a manner that the coagulated casein is 
presented in a most favorable condition for the action of the digestive flu‘d:; 
therefore, Mellin’s Food is especially indicated in constipation due to faulty 
protein digestion, and results will at once be apparent if Mellin’s Food i: 
used in sufficient amount to thoroughly attenuate the milk casein. 


Mellin’s Food Company 


Boston, Mass. 
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| THE GLEN SPRINGS | 


On Seneca Lake WM. E. LEFFINGWELL 
OPEN ALL Year, “WATRINGS, N.Y. President | 


A MINERAL SPRINGS HEALTH RESORT AND HOTEL 


The Pioneer American “Cure” for Heart Disorders | 


The only place in this country where the Nauheim Baths for Heart and 
‘Circulatory Disorders are given with a Natural Calcium Chloride Brine 


Hydrotherapy, Electrotherapy, Massage | 


‘The treatments under the direction of | 
physicians are particularly adapted to | 
HEART DISEASE, Circulatory, 
Kidney, Nutritional and Nervous . 
Disorders, Rheumatism, Gout and -~*~ 
Obesity. Splendidfacilitiesforsports 
and recreations. FINE GOLF. 


| Physicians are requested to send 
for literature detailing treatments, 

'| “Mineral Springs analyses and other 

particulars. 
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